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AVING been educated in the Theory of Navigation, almoft 

from my Childhood, and having had about fixteen Years Ex: 
perience of the practical Part, at Sea, both in the Merchants Service, 
and alfo as Teacher of the Mathematics in the Royal Navy; and hav- 
ing, in the Courfe “of that Time, made a-general Obfervation, that 
there are Numbers of Seamen who would gladly keep a Reckoning, | 
had they any fhort, eafy, and plain Method to do it by; but are de- 
terred from it by the Want of fach a Thing. And alto, that there 
are many who have thrown their Money away to little or no Purpofe, 
by going to School to fome Mafters, (of which Sort there are t0o_ 
many) that they have only got a Smattering of the Theory, anda few 
Terms of Art by Rote, which enables them to talk in fuch a Manner 
as to deceive thofe that go to learn of them, by having never been at. 
Sea, cannot know any thing of the Practice. : 


Therefore, for the Ule of fuch in particular, and of all other Sea- 


faring Men in general, I have written the following Treatife; in which, 
{ think, I have inferted all the Rules, and all the Tables, with ‘Bei 


‘Ufes, that are neceffary to be ufed in any Cafe at Sea: And alfo, par- ee 
ticular Rules for Keeping a Journal, with the Manner of correcting the 
Dead-Reckoning by an Obfervation, either for one Day, or foralonger 


Time; the Grit of which, viz. Correcting for one Day, has been treated 
of by feveral Authors; but the latter, viz. Correcting for a longer Time, 
1 know has been barely mentioned in feveral, but not particularly ex- 
plained in any Author at all, 1 believe, at leaft in none that I have 
Baal Avo fo 85 ap Gs eee: sori ne 


To th READER. 


read ; And for that Reafon I ee done it in the Journal at the latter 


End of this Book, it being abfolutely neceflary for every Man that 
keeps a Reckoning to know it becaufe they are more likely to be out 


jn their Reckoning, when they have been fome Days without an Ob- 


fervation, than when they have one every Day, and confequently more 
likely to have Occafion to correct for three or four Days, than for a 


fingle one. 


I have not begun this Book with Arithmetic, as moft of the Books 


‘on this Subje&t do; becaufe I think, that if any Perfon has had fo 


little Education, as not to be capable of Adding, Subtracting, Multi- - 
plying, and Dividing, he will hardly be able to make any Progreds, 
either in Arithmetic or Navigation, by the Help of Books alone, with- 
out the Affiftance of a Matter : So that I think putting fuch Things 


santo Books of this Kind, ferve only to enhance the Price, and are of 


no Service to the Reader. And now having given an Account of the 
Reafons that induced me to publifh this Book (which I hope, and am 
pretty well affured, will be found the moft wleful Book of its Kind 
now in Print) for the daily Pra¢tice at Sea, I have nothing more to 
add, but to beg the Readers kind Acceptance of it. iy 


And am, 


Their humble Servant, 


_ Thomas Hafelden. 


SO NT EN TS. 
I Table of Difference of Latitude and Departure to every fingle 
Degree, and as far as 300 Miles Diftance, from Page 1 to 
Page 45. ae: | oe 
2 A Table of Numbers, for the readier finding the Courfe in the 
‘Tables of Difference of Latitude and Departure, when any two 
Sides are given, Page 46. 
3 The Ufe of the two foregoing Tables, in working the fix Cafes of 
Plain Sailing, Page 47 to Page 51. 
4 The Ufe of the Tables of Difference of Latitude and Departure 
in working a Traverfe, Page 52. 
-g To work any Cafe in Mercator, Middle Latitude, Parallel, or any 
- Right-angled Plain Triangle, Pages 53 and 54. | 
6 The firft Cafe of Mercator (being the moft ufeful Cafe at Sea) par- 
ticularly explained and worked at large, Pages 55 and 56. 
7 A Table to turn Points into Degrees, Se. Page 56. 
8 A Figure, fhewing how many Points from the Meridian any Courfe _ 
| fteered is, Page 57. ae 2 ke 
9 A Table of Difference of Latitude and Departure, to every = Point, 
and to 300 Miles Diftance, Pages 58 to 73. cs 
10 Tables of Numbers for any Days, and the Times anfwering to 
them, being of Ufe for the ready finding the. Time of High- 
_ Water, at any Place, Pages 74 to 78. aoe aay a 
11 The Use of the Tables of Numbersand Times, Page 70. be 
a2 A Tide Table, fhewing the Time of High-Water upon the Full 
and Change of the Moon, at any of the Places contained there- : 
- in, Pages 80 to 83. es 
13 The Ufe of the three foregoing Tables in finding the Time of 
High-water at any Place, and on any Day, Page 84. , i, 
14 Tables of the Sun’s Declination for 15 Years to come, Rage 
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15 A Table of the Variation of the Sun’s Declination, Page 8q 

16 The Ufe of the Fable of Declination, and its Variation, Page g0< 

17 A Table of the Sun’s Right Afcenfion, Page gt. 

18 A Table of the Right Afcenfion and Declination of fome of the 
principal fixed Stars, Page g2 and 93. 

rg Rules for working an Obfervation by theSun or Stars, Page 94 & 95. 

20. The Ufe of the Table of the Sun and Stars Right Afcenfion, P.g6. 

a1 A Table of the Latitudes and Longitudes of Places, Page 97 rods 

22 Rules for Latitude, Pages 104 and 105. 

23 Rules for Longitude, Pages 106, 107, and 108. 

24 A Table of Meridional Parts to every Degree and ee: with 
its Ufe, Pages 109 to 115. 


25 A Table of Amplitudes, Pages 116 to 121. 


26 The Ule of the Table of Amplitudes, with Rules for finding the 
Variation of the Compafs, Pages 121 to 125. 

24 Rules for keeping a Journal, Pages 126 to 129. 

28 Rules for correcting the Dead Reckoning by an Obfervation, iges | 
130t0 132. 

29 Rules for the Meridian Diftance, Page 132. 

go A Journal with all its different Varieties ‘of Variation, Leeway, 
Laying-to, Calnis, Currents, Heave of the Sea, Fc. and alfo 
all the different Cafes of correcting, from Page 133 to 155. 

31 Rules to find what Courfe and Diftance the Ship has made by the 

: Reckoning, from one Place to another, Pages 155 and 156. 

32 Rules to find the Bearing and Diftance of any Place from the 

ee ship. Page 166. 0. 

33 Rules for correcting from the Time of leaving the Land, to > ea 
-firft Obfervation, Pages 157 and 158. 


34 Rules to lay off the Place of the Ship on the Mercator’s Chart, 


and to find the Bearing and Diftance of any Place from the Be 
Pages 159 and 160. : | mee 
Note, All the forementioned Tables are “newly and edie rable cal. 


culated, and the Tables of Latitude and Longitude ce corrected, 
from the beft Authors and Charts. A 


: 
/ 

> 
rE 
aa 
ae: 


A z 


Pea BL E 


DIFFERENCE of LATITUDE 


2 


A aN DD ee 7 
Serkan tvs 


To every pingls: DEGREE 


And as far as 300 Miles DISTANCE, 


re site oS oem nl 


ifference of Latitude an 


a2 


Difference of Latitude and Departure for 2 Deg. 


C 
rs 
é 


iD cd Oift| Lat. Dep. | Dilt f a | Dep Diit Lat | Dep |D ft 


ener fe | mens | I ee 


O5-34208 


PPaauee 44 
Oo 
w 
[e) 
oO 
Oo 
io] 


—aoeeeee | oomemmeonnn feces | ee | eee 


Ow mn aD 


Git nae vasemces | eee | cee 
ra 


Rene aT eee ta NO 
= 


ne TE tied a) 
Dinh 6s N ow 


ee ee 


pe ae 
0.1.6 oO 


NW 


90.8 | 
00.8 
00.9 f 
26.0,00.9 f R 
27.0100.9 P7747 7:0/02-7 | 
28,0102.0 f 78}78-0102.7 
29-0]0169 B 79179-0/02.8 
80 |80.0]02.8 | 


2.3.0 
24.0 
25.0 


er NN el eee 


for 88 Deg. 


.Of O2 |201.7 
-Of OF 20207 
: O4 203-7 


08.29206 |205+7 
<2 O7 206.7 

| 03 )207-7 

i 09 208.7 
Ay 10 1209-7 
O8 Qiz1i (210-7 


cof 22 (221-7 
23 22207 
|} 24 |223°7 


Dep Dilt Lat ibe D-ft} Lat] 


100.8 
101.8 
02.8 
103.8 
O5}104-7] | 
55+9104.9 106 | 105.7] 
56.9}04.0 9 07 |106.7 
57-9|04.0  08}107.7 
58.91'04.1 J 09 1108.7 
59+9)04,24 10}T09.7 
bic.? 
Pat? 
112.7 
113.7) 
114.7 
a7 
116.7 
ey Ay 
118.91 
119-7 
120.7 
121.7 
122.7 
123°7 
124.7 
125-7 
126.7 
12.7.7 
128.7 
E2307. 
£30.97 
131.7 
132.7 
133°7 
35 |234:7 
135°7 
136.7 
137°7 
138.7 
139°7 
140.7 
1417 
142.7] 
143°7 


ees nn es Re pee ae “< 


ees 


Com Quy j- 
2 e o e : ar) 


> - i p= 
WOU Un Un fin A 


Ne) 


emecemrese | emenaze Jiceerween | — mem 


Dif Dep Lat Diit Dep Lat IDi 


‘sf 


Sh a es SOS ca eevee ees eile Satie! a - hy spe arene 


it] Las 


Se re 50.8 04.4 {ror {100.6 
51.8j04-5 | 101.6 

102.6 

103.6 

104.6 


§9-3]95- | . 9-6 : , 10 {209.2 

eel od ——< 

60.8)95+3 qrir ‘ a bHo.4} 14.0f211 (210,2 
4 122112 


re 


71 19 j2 78. 
20 |27TG. 
aoe 222 
15,0) 22 [221.2 


} 
a 


17.1 (246 245-1 
47 |246,% 


([Lat [Dep | Oift Lat |Dep [D'ft] Lat Deni {Dit| Lat. Dep pDoft Lat | Dep 


199-9| 21.0 


200.9] 21.1 : 
934201.9| 21.2 
202-9| 21.3 
203.9]. 21.4] 55 
564204.9] 21.5 
205.94 217.6 
206,9) 21.7 
207.9| 21.8 
208.8] 21.9 ¢ 
209.8} 22 0 
ZIO.8] (2902 
211.8] 22.3 
212.8) 22.4: 
213.3) 22.5 
214.8| 22.6 4 
215.8) 22.7 j 
» {276.81 22.8 # 
217.8] 22.9 \ 
218.8 i 
i 
° 
j 
4 
&: 
i 
x 


SOS Se See ee 


Difference of Latitude and Departure for 7 Deg. 
; Dep ,Dift} Lat 
149-9] 
150.9 
151.9 


152.8 
153.8 


154.8 
155-8 
156.3. 
157-8 
158.3 


159-3 


Me spalea 


Departure for 8 Deg. 


Lat 
of 2.51 248.6) 34.9 | 
“If, 521249-6) 35.3 | 

53 {%5%5| 3552 

2595) 35°45 
SS IER%3|_ 3535 
7] 253°5| 35-61 
BE 57 5254-5) 35-3 9 


ep[Dift} La |bep [Ditt} Lac 
caf 52 §0.5/07.1 4101 | 100.0: 
§1.5]07:24 o2|fo1.0 
§2-5/07-4] 03|102:0] | 
53+5{°7-5§ 04} 103.01 


Sn) boemenenll : pee 
ome 


1§7-4/08.1 J 08 1107.0 §8)255-5| 35-99 
58.4|08.2 9 09 {107.9 $91 259-5] 36.19 
59:4/08-49 10 j108.9 60 |257-5| 36.2} 
6o:4|08.5 F111 [109.9 12611258.5] 36.3 | 
]61.4/08.6] 32 1110.9 f 621259-5} 36.5 § 


62.4 08.84 
63:4/08.9 ‘ 


pas a ee a | a ed 
a : 


4 At 
‘ 65 262.4 : 36.9 F 
-19 266 26354 37-08. 
67|264.4) 37.25 
; 69 206.4 37°44 
° )§ Ss 267.4 37°6 
37°74 
37°94 
38.04 


H peed * a Sd Ee ceanll femmeeneill emeeenemamenad ort 
BH a 4 


38.4 
ala Hed IE) fila: Cliactig ey neta PPM EIES ime kvicy Hee LER S| ed, “3) 38-3 f 
26 75.3/10.64126|124.8 38.4 | 
76.3110.79 27 1125.8 
77.21/10,9% 231126.8 


73.2/11.0% 
792,01 
80.21 51.3 
Br.2i11.4] 
82.2111.69 
83.2111.74 - 
84.2 13.3F 


\Sc.2]12.0f 
S6.21t2.18 
87.1,12.2 
88,112.49 
.6f-90}89-3)12-54 40 

40.6 sae 91490-1/12-7 9141 1139.6 
41.6]05.8) 92j91-1112.84 42 1140.5 
“142,6|06.01 93/92-T/12.9 1 43 |1416 
43.€ oa O4,93-H1Z.0f 44 5142.6 
es oad ce Leas facie Mn ny cn 
45.6106.af 96195-1113.4 1146 | 144.6 
46.5}06 51 97 199-1 
jePay 9819720 
06.8) 99 198:0 


Ree SD aes te 


ew 


oo PRE Re se co 


13.64) 48) 146.6 
13.39 49 |147.6 


er es 


070410019 9+9}13.9 4150 |148.6| 20.9 | 
Lat Dilt Dep|ia: Dift Dep | Lat | 


SS Se RSS REC SE RMSE a Roe L 
ae ie ee i SSekte eee 


< ace te Sones 2 en 
\SuaS ih a TRS SS i Se 


Difference of Latitude and Departure for g Deg. 9 
mre 


Dep EDiit|ua .|be¢e foite 


> 


eee NN ed 
a eee 


A 1 
lo o2 
1 3 53 O3 
4] 54 os i 
Pest = o5 -| 
bod 56 106 : 
7 57f hat! 
8 53] 08 
ay, 59 oe) 
10 60 ze 
| 61 1¥1 
| 62 12 
63 13 
64} 14 
65} 125 
66 y.6 
67 17 
68) 18 
69 1g 
7O a | 
73 1124 ! 
72 22 
m3 23 | 
74 24 4 
75 '|: 45 i 
76 126' pi 
77 27 
78 28 i 
79 a9 | 
= ate | 
81 } 131 
Bo (Srscl12.8 | 32 
83 [82:0] 13.0} 33 ! 
84|83-0]r3.7 1 34 
85 /Ba-o143.3 4.35 
86 (84-91 13. 5-41 36 
87) 37 
88 [86.9)13.8 7 38 
89 |87-9/13¢9 | 39 7 


93|9% 43 
94192 44 


I 49-148.4|°7:7 | 99 |97°8|1555 1 49 
go |49.4/07-8 fro0 /98.3)15:6 4 50 : | 5° 
DittiDep| Lat [Dilt|Dep{Lar JD lgGep | Lat. pDHtL Dep Lat Dit] Dep! Lar. [Dit 


for 81 Deg. 


POu La‘|D. piDift La | ep [Ditt La {Dep sDilt}) Lar] Dep,;D fl Lat 


Be) ce | es | ems |] ne fc fees) me FL | eres | ees 


‘| 
| 


lor.oloo.2} 51 [50-2)08.8 4101] 99-5 #201! 197-9 
ia 02.0]00.3} 52/51 ieee O2|100.4) 17.7) +9. 26.4 | 02] 198.9 
Ad 03-0]00.54 53/152 2/092 1OTe4 Oi 7} 25.51 03] 199-9 
ai Acie ed We) hh esc Cyl ere a . | 04] 200.9 
h 4 04.9/00.91 5515 ng O5 {103.4 24 6) 26.9 § 05] 201.91~ 


Oo ON aioe RQ bh 


08.G 
09-9 
10.8 
13.5/02.1) 62 ]51.1[10.8 § 
12.8/02.31 63 62.0] FO.9 § 


o7r.6 59 58-110.2f 
OF.7] 60159-11004 | 
O19) 61 6061; 10.6 grax 


fF IO 


| 
4 16 | ¥5.8/02.8] 66 }5.0/11.4]116 28,81216| 212.7 7 
7 P17 | 16,7)02.91 67 |66.0]11.6) ~y9].213.7 \, 
hi 18. 117-7}03.1] 68 67.0111.8 18| 214.7 4 
Tq | 19 |.18.7/03.31 69 [68.0]12.0 19| 245+7 | 
| B20 | 19:7]03-5 68.9] 12.1 20) 216.7 
Py | | far |20.7103.6; 69.9]12.3 fr2a|r: fr71 p21) 217-6 
i | fF 22.|21.7103.8 70-9/12.5 | 22| 218.6 
anit b 23 | 22.6/04.0 71.9]12.7° 23| 219.6 
i f 24 123-6/04.2 72-9112.8 | 24| 220.6 
fas [zeelonsl 23 lrselis.o| salves] onr| pslerac] sol as] 226 
( B26 125.6/04.5 74-811 3.21126 2561 222.6 s 
it t h 27 1.26.6}04.7 7500 13.4 2.7| 223-5 ¥ 
ah 28 |27.6104.9 76.8113,5 23] 224.5 
wal 29 |25.6]05.0 77-911 3.7 29] 225-5 : 
a F 30 129-5105.2 78.811 3.9 30 30 226.5 . 
b 31 | 30.5105-4 79-8) 14.049131 [231] 227-5 uy 
angi 5195 5 180.8 14.29 32 32 228.5 
133 [32-5105-7 81.7)14.4) 33! 3322995 
1 34 133-5105-9 2-7) 14.69) 34 34| 230-4 
R35 [34-5106.1 83-7)14.749 35 | 35] 232-4 
£36 35+5|06.21 86 34.7 14.9 4136 f236) 237-4 
37 136-4[06.49 87/85-7)1r5.19 37 37| 233-4 
£38 | 37-4106.6] 6.7115.3 4° 38 38| 234-4 
39 | 38-3/06 81 89197-0l15.44 39 39| 23 5-4 | 
140 139.4106-9] 90/88-)15.6§9 40 4.0] 236.3 
41 | 40.4}07-1 89.6lr 5.88141 241] 237+3 y 
| 42 | 41.4107-3) 92}90-6)16.09 42: 42|.238.3 fi 
£43.142.5107-58 ° hae 16.19 43 431.2393 fl 
| 44 1 43-3107-67 9419%9)16.39 44 44} 240.3 \ 
145 144.3107-8) 95 193-0116.59 45 Los | 45] 242-3 
#46145-3 o8.08 94 5|16.68146 F 1246 242.3 \ 
1 47.(46.3108-11 97 195+5)16.39 47 } 4.7] 243-2 i 
| 43. 7.3108.3} 98 199 (1720 48 A 48| 244-2 ; 
$49 148.3}08.5) 9 |97°5 17.2) 49 196.0] 34659 49] 245-2 : 
50 | 49.2/08.7f 100 198+ 5117.3 I 50 200 |197-0] 34-7 {250 24.6.2 : 
PDut} Qe: fue. [D-it|Dep La. pDitt IDiit| Dep Lat $ ; 
54 


for 80 Deg. | i 


"Difference - recreate and Departure for 11 Dee 1 


| Dep [Dat Lat [Dep 


39.4. 425% [24054] 47.9" 
38.5] 52 1247-4] 43.1 

38-7} 531248.3) 43.3 
38-94 54 1249-3] 48.5} 
5:5 259-31 48-7 | 
256|25%-3) 49,3} 
| 571752+3) 49.08 
I 531253-2] 49.2 § 
59 |254-2| 49.45 
_b0 255 2] 49.549 
1261|256.2| 49.3 | 
62|257-21 50.08 
| 63 253.2 50.2 5 
f 641259-T) 50.4 
65 260,1 50.65 
.21266|261-I| 50.8 § 
f 67/262.) 50.9 | 
| 63263.) si. | 
69 1264-0) 51.3 | 
f 70|265.0] 51.6% 


[271 266.0 5r.7f 
| 72 1267-.0) sro} 
‘ 73 268.0 Ae 
1 74(269-0) 52.2 | 

91.75 |269.5] 52.5 | 


1 79127 3-9 
80|274.8 


ay 
ho 


wr apalioohinr ep 2K. fcr 147-7 31-4]201 196.6 
52 50.91 0.84 ; 224 148.7) 31,61 


Ur-~b OS Now 


| 


iy ss71t8-91 a7 
7h 58 (56-7]12.05 


a = 
mio oon an 


ce 65.5113-9 | 
7h 63 160.5/14.1 


21.5 o4. 64 
22.5/04.8] 
2365 05.0% 
246510 5.2) 


L795 177+3| 86-4 f 
121 80 179-2 


yt ey 
Rae 
ta) | 
ie | 
aa 
at 
waa 
wai 
j | 


| 50.8% 94 
190. 190-7, 40.6, 45 33990 6} 52:9 98 : 


Ta a POR ee | Ea = Ser SSR aes OSE” 
PRE ae SE TOR SSE SNS 
SAT Ine See nee eT GS ile eaten WN hs CUS Ah 229 na 

— 7 ) oe } Mt ate 


147-1 
148.1 
149.1 
150.3 
151.0 


152.0} sa -1}206,|200. 7 46.34 
153.01 35: 3} 07" 201.71 46.6 § 
154.0 08 . 46: st 
154:9 

25519) BF 3828 


157. -9 36.4 

158.8 36.75 

159-8] 36.91 14 |208.5) 48.1} 
160.8} 37.1) 15 |209.5 48.4 
161.7} 37.3}216 [210.51 43.6 6 fz 
162.7] 37.6) 17 [211.41 48.8 
163.7] 37.87 18 [212.4f 49.0} 
164.7] 38.0} 19 |213-4) 49.3] 
165.6} 38.29 20 (244.4) 49.5 | 
166.6] 33.5]223 j215.3 
{167.6 

168.6 

[169.5 

170.5 

17165 

172.8 

17344 

17 $4 

17 5+4 

176.4] 40.7}231 |225.1 

197-3) 40-9) 32 1226.1 
1178,3]) 43.29 33 1227.0 
179-3] 41-4] 34 [228.0 

180.3] 41.6) 35 |229,0 

181.2 : 

182.2 


43-0124 1254-8) sq.2 
43-29 42 (235.8 
43-41 43 [236-8 
43 6F 44 437°¢ 


4g1f246 23997) 
44-38 47 (240-7 
44-5¢ 48 241.6) - 
are 49 ei: 61 


Dit ‘Dep. Lar. [it Dep Dep 


ANE SEES ETE SEES LUE ETI wes | 


Departure for 14 Deg. © 


SSE By 


Difference of Latitudeand 


+ 


Dut [Lat | Dep | Ditt |Lat 


f ~ ees —o —__ |e 


Dift | Lat.| Dep | 
251 [243.5] 60.79 


“Lat.| Dep JDui| Lac| Dep 


247-4) ~61.7 § 
248.4! 62.09 
249.4) 62.2 
1250.3] 62.45 
251.31 62.7 
252.3] 62.9 8 


253.2) 63.28 
254-2) 63.4 | 


255.2! 63.6 § 
Bin 63.97 
257-1] 64.1 § 
258.1 


A 16 [15-5|03-9 
17 16.5104. 
13 117-5/04-4 J 
19 13.4 04.6 | 
20 |19-4/04-8 | 
21 {20.4/05-1| 
22 |21.3/05+3 | 


FS | eecneees fr |e | mene ff momen 


é nee 
eaecesabeetans) il acteaatenase F; ere eee ee 
eer, a ee one 3 


4 oes re ee ee, 
eee eee eee eo eS Been fen | eon fms con 2 4 


P41 139-3109:94 91 188.3122.0 | 
f42 |40.8)10.2 5 92. 189.3/22-3 | 
§ 43 [41-7404 93 190%2)22-5 | 
£44. 42.7110.0 JES bane eee: | 
445 1432751019 1°95.192-2/23°0 | 


446 44-6[8 2-2] 96 193-1}: 
B47 [45-6)2 1-4 | 97 |941 
f 48 [46.6,11-69 98 195-1/23-7 
f 49 147-5229} 99 (96-1124,0 


Pee 48.5| 1261 TOO |97:0124.2 F150 | 


= Ser 
io.) 


rng ee CRU CE OE TSE eerue: Fear aren parepeaeel | 
io re DevtLar [Det | OevlLar Difi ft Dep |tar. 


o4 
—————tS' 


242.4} 65.0 | 

243-4) 65.2 | 

244:4) 65.5 | 

245-3) 65.7 | 

246.31 66.0] 

: 1156 150.7| 40.45 ’ 34 247.3 66.35 
57 {151-6} 40.6} o7! QO} 53-05 248.21 66:5 | 
58 152.61 4o.g} 08 9, ‘ 249.2] 66.8 § 
591153-6} 413i ZOI.Of S41 § 250.2) 67.04 
’ {251-11 67.3 | 

252.1] 67.5 § 

253-1) 67.8 | 

254.0] 68.1 f 

255.0, 68.3 § 

256,0) 68.64 

256.9] 68.8 | 

257-9) 609.7 j 

258.9) 69.4% 

259.3} 69.64 

260.8] 69.9 | 


“2| 186|179-7] 48.1[236 
5.5] 87|180.6| 48.49 37 
7h 88 1181.6) 43.7) 38 


Lat [Dep | Oilt }Lat | Deo {Dift “Cep [pit] Laff ep | 
01,0100.3} 51149-0114. 11 8y 264 [241.21 69.2 4 

Be | oo i . 242.2} 69.5% 
S29 24:0) ; aid it ‘ . 24 302 4 
Cah. i . 74 Lg Os 4 . 62 GA 1244.7 


{ “ 
DO ON Hin Bw WP mw 
o' x 


me) 


ceearene, 


ry (20.2105.8) 


7Os2}20.70] 
23.7,06-6 6 74 17 2.1]20.4 
24.0100.9 f 75 (72.3|20.79 og | 
; 76 173.0 20.9 %t 
2 6.01074 | 77 sited a 
26. jO7-74 78 I7 5.012345 
79175-91248 | 
(28.8 t 80 176.9}22.0 | 
1 [29.8085] 81 177.9122.3 
2 }30.808.8] 82 |78.8)22.6 


22 | ee = = 
34-6/09-9 | 86 182.7123.7 
8 3.6124: 0 | 


cae hoe 


foit [Dep Lat {Ditt Dep|Lat | 


dttlwat.[D - Dut] Car, Dep fLitt| Lat | Dep JD a} P| Lat| Dep ID.ft{ Lat | Dep 
Ton 9l00.3 ey 143.8]14.9 f107 96.6) 2 7 4! 44. 192.2] 58.8 [251 240.0) 73.3 
01,9/00.6 7}15-2} O21 97-5]- 29-39 3) 44.4) 193.2! 59-0] 52 |241.0) 73,6 
0249}009 | §3150-7115-5} 03} G85 | 3057 | +3) 44-74 03 1194-1) 59-3] 53 
15:3} 04) 99-4] 30-4] 47° ; 195-1] 59:6] 54 
16.1 | 05 . TA 5.2) 45-3 | 196.0) 59:9 55 
16.4 4 : .0 ft 56 |149.21.45.6! 197.0| 60.2 4256 
5 197.9} 60.5 
198.9} 60.8 


199.9| 61.1 
200.8 614, 


EOP SPS) 
wm Un tr 
Wy fro Dw ; 


fun wn Ar a 
~! DUB OO 
PDdmnw 


{ ; 
ey OO 09} > 
NW Ww 


| 
| 


201.3] 61.7 
202.7| 62.0 

203.7|/ 62.3 
4 04g 62 6 

| 6| 62.8 
Iriop | ang fieests871 a8 g|26 l2obis| 63. 
111.6 23 59. 3.3] »5| 63.4 
T12.81+ 34.58 0.6] 49.19 1: -5| 63.7 


- 


CO OO CNIS ISI DAD 


Ne 


Guana MSENNN 
fe ctr. NOX ee WU 


73 69.8 3] 
74170:8 21.6 


‘ 1 aie 51 Shera gI.2 T6h (143 
[1.gloo.6| 52 (49-5 16,1] ed GEES) Ga 
Sag 5 a] 6.4 f 037 98.0) 31.89 53 
Oo rs ig re4l16, fo Of 32.18 54 5 : 
04.8101-5 a ale) 5} 99-9} 32-4 5574 47-94 95: +3155 1242-5 
OF 56 153-3 3117.3 |106 1100. 8| 32.8 big =a | 63.7 12.56 
| 57 54-2117.6 | iror.8) 33. BV ASE | -9| 64.0] 57- 
F 5S] Ss.2)s70f ob roa ; 3e3} ea 81 64.31 58 |2 
3°71 33°7 8} 64.6] 59 
64.9] 60 
7} 65 24261 
65.5} 62 
65.8] 63 
66.1} 64 
| 664 65 
668579 ‘| oe ip lie sep 66.7 66 
ib has 51-6 f.17 [206 67.1] 67 
67.4 |-68 
67-71 69 
68.0 de! 


eS) 
> 
ie) 


: a 
pO: 29° ae Sf 


Ww cay tw Od WW 
Wur pp Bp 
+1 WAD QDs 


a t2 
oa a 4 
loa 


= Bin sper Se E RT 
ae 


14174 |162.6| 52.8 {raz 210.2 68.3 34271 
| 72/163.6] 53.1] 1} 68.6] 72° 
7 A 173 {764-51 53.5 | 1] 68.99 73: 
74 70.4)22.9 ; 31 -741155-51 53.84 0] 69.21 74 
[75 474.3]? 3°? | 8.9| 38-6] 75)295-4| 54.1 of 69.5] 75 
) | 69.8 [276 
79-1) 77 
79.59 78° 
70.84 79 

ert | Bo 266.3, 86.5 | 


| 


4 
ta 
@ 
P| 
a 
A 
f 
i 
44 
+ 
| 
Po 
i 
e 
} 


[Sy 77.0125+0 [131 124.6 267.2 2). 
32 |78. 0125.3 § : 268.2|" 
| 23178. OIR5-04 38 iT pies b 54 33 fans 72.0. 83 1269.1 
1 $479 oe Of : CO] 56.9 9 34|222.5| 72634 84 

85 (80.8 8/2063. E : 


[ot 24 134.1) 43.6) 
F g2 87.5128. 44 42 1135.01 43.99 9 

: 136.0] 44.25 

94 Of 44)136.9) 44.5 

94.95; 90.3)29-4} 45 1137/91 44-3 § 

[96 l91-3|29.7 fra 138.8 45-15 

139-8] 45.4] 

140-7] 45-7} 

141.7| 46.0 

Beich 0.64 46.4 


pitt! Lar. | Dep 


— 


EEN STS - —— 
Di t}Lat.)DepfD n|Lar Dep] Du Lat. 


SUPRA aE EAS “2S a TR tae 


GL rot —|—— 1|23733| 54.7 
eaecine 51 [4862 16.6f101] 9555 2 z83 $2.7 
52 |49+2 16.9] 02) 96-4 53 1239-2) 32-4 
1 53 50-1 17-39 03 97-4 54 240.1 $2.7 
6} 04] 93.3 §5|241.1| 83.0 
Sake ieee a aaa 12566 1242.0| 83.4 
196 | 100.2 57 |243-0| 33-7 
one Se aleve 
ye 59 1244-9] 34-3 | 
ae 60 |245.8| 34.7 
oe 261 |246.3] 85.0 
Diane 621247-7| 35.3 
F059 63 1248.7) 85.6 
§ 63 |59-6]20-5) 13 106.8 64 1249.6; 36.0 
64 64 [60.5|20:37 14 see 65 1250.5] 86 3 
£4.2]04-94 65 St hid ad Aa 266 1251.51 86.6 
ay 67 (252-4; 56.9 
sey 63 1253-4| 87.3 
one 19 [2071 31 69 )254+3) 87.6 
eee : ze af 20 {208.0| 71,6] 70|255-31 87-9 
. 2) ——) 521 |208.0| 72.01271 236 38.2 
114.4 1 72 1257-2 83.6 
hae : 73 \258+1 38.9 
- re 2g [201 81 72.9 74|259-1 89.2 
226 |213-7| 73-64 [260.9] &9-9 
nes 27 244-5] 73.9) 77 |204-9) 992 
120.1] 23 2315.6 742 | 78 262.3 9.5 
AI21%.0}- 29 [216.5 74.6 : 2.64.81 90.8 E 
122.0 30 (217-5 FA.08 80 264.71 gi.2 
122. eee ; H : oy 
aa ay EOS 2 4281 205} gt-§ 
123-9 sates 82 1266.6) 91 oe 
124.8 82 1173.0 4 1220.3 33 26746) Q2.54 
83 |78.5|27-O 33 es 84 es | 21,2, $4 $268.5) 92-6. 
A127-48 344129. ; i - u Wd % 
$4 Helene 35 127.6 $< |174-9 2.2) Gg ay 


123,6 
129-5 
130.5] 
131-4 
132-4 .6 : Bes 
133-3 
134-3 
135-2 
136.1 
137-1 
138.0 
139.0 
139-9 
of 99 |193-6132-2) 49 [140-9 
94+5|32:6415°0 


pitt [Dep [Lar |D:ft 


87 |82.3}28.31 37 
1 88 (83 2/287 33 
I 89 |84.31/29-0) 39 
90 |85.1|29-3} 42 
gi |86.0/29.6 
92 |87.0]30.0] 42 
of 93 |87-9|30-3] 43 
31 94 |88.9|30.6) 44 


77°54 


2.30-7| 79-4) 94|278.0) 9 
231.6) 79.84 95: 273.9| 9 
9 


fo») Roam 
sr fb 


80.4 | 97 |280 8) 96. 


77-84 89 [273-21 94 Tf 


227-9 78.5 |291 275.1) 94-77 
2 1228.8} 78.84 92 1276.1 95-14 
229,71 79-14 93-|277°9| 95-45 


6) $0.7} 98 |281-7| 97-0 i 


of Latitude and D 


‘aftor! 94. SHAST |(41:9| 51.6 t207 
H .8§ 02. 8) 34.9] 142.8} 52.0 
1 53149-8)18.1] 03 : +24 143 8) 52.3 
03-8101.4 fF 54 a0e7}18 5 |. O4 ik 65 144.7) 52.7 
Shr} $5 /5b7)18-8] 05| 98-71 35-9] $5145.71 53.0] 05 
56 {52.6119.2 hich “6! 36.3 #166 1146.6 53-4 J206 
“41 57153-,6;19.5 | 07 | 36-68 s7 147.51 53.7] 
p58 54-5119.8 | |tor. 9} 148.5} sa.of 
fF 59 (55:4)20.2 | 02.4) 37-35 T4964) 54.4 | 
82 |56-4}20.5 4137-6) 60/1524) 54.7 
ST 61157.3!20,9 | ; of 15133) ser] 
f 62)5883i21.2 : +39 62 |152.2] 55.4 
63 59-2121.5 : 67 153.2 5574 
| 54 \S0.121., | : “Of 64 154.1} 56.1} 
h 65 (61.1 22.2] ; “3 155.1} 56.4 


ae 


eparture for 20 Deg. - 


L 67 (53.0 


2 6 Bi 56.8 | 
j 68 /63.9)2 
z 


57-3 | 


6F oa 

Of 19]-09. QO. | 156.9 
3 

6 


2 
3 
3 
3 


121.2 
122,2| 
123.1 
124.0 
125.0 
12569 
126.9 


gI 85.5 31.1 ; 

44 92136.513 1.5 
. | 93 }87-4)31.8 
| 94188.3) 52.7 | 


1} 97 191.2133-2 | 


45-1{18.4] 98 92.113 3.5 | 
46.0]19.31 99 193.0/3 3.9 | 


ost [Dilt} Dept Lar | 


pee el Se ak haa ate Teas 
Oke 8O0 Sa Janln GSS 


1S) 
= 


22 
23 
724 
125 
26 
27 
28 
29 
30 


Dugerrace of Latitude and Departure for 21 Deg. = 211 


[Sx edna cnt 


7 


Lar Dep’ ro TLS Lat.|Dep j Dist 


ee blr: 3n101 


66.3 26.4lt2T 
25.8) 22 


71.9|27+6) 27 


72.3128.0) 28 


202.6] 77.3 
203.5! 73.15 


261.4|100.4 | 


262,3|100-7 


2s: 7 104.3 | 
]272.6)104-7 9 
Dirk <6 105.0} 


183.9 sce 47 
eg des 48 


00.9|00.4 


O1.9}00.74 


02.8}or.1 
03-7 OS 
04,6)/01.9 


05,602.62 
06.5}02.6 
97.4103.0 
08.3}93.4 


§1.6}21.0 
52-9121.4 5 


eae 
106 


98.3 
07 | 99-2 


78 OS {100.1 
; 59 101.1 


33. 42 


ca ee 


52 146.9 36. 9 


_bep pDft ft 


Lat ae Dep [ pift| Lae 


02 


38.6) 53 1141.9] 57.34 03 


Chics 
cede 


54 142-8] 57-7 
-55./243-7] 58.8 


C4 


eee a 


"39-7[156 (144.6) 58.4 gece 


40.8 


F 57 1145.6) 58.8 
40.54 
1 59) haz.al 59.64 


58 146.5 51 59-2 


33 


ARP See dx nd Aen eas iY — Poe SEs ES, 
EAS Ee ee SES SS SS eS = 
n » Sa caseealial aaa pS as es — * oo : 


cg 

0|102.0 -21 60 1148.4 59-94 10 s 
sea ous 60.3'211] 
2 1103.8 ‘of 70 12 

i i 10438 34 -I{- A 13 
14 i105-7| 42.71 1] 61.4} 14 


195,6| 79.0 
196.6) 79.4) 
197-5] 79.33 63 
193.4) 80.2} 


Ce ee Oe ee) 
m Pp Ww Oo 


pias 


| 
i 


ey See an es | 
im WO Nw fOW CONT Alan Bw LP 


woarne 


: oe | 3 5 5 15 


116 107.6 
' 17 {108.5 
§ 18 1109.4 
f 19 |110.3 
E 26 (11.3 
liza (t12.2 
d 113.1 
114.0 
115.0 
119-9] 46.8 


14.8)06.0 eG 


15-8106.41 67 
16.7/06.7) 68 


OH DN 


24 681155.8| 62, 
Of 69 1156.7) 63.3 | 


a ee | 
Pw YN ew 
6 O5r 

N & NM HN We 
AG Cn Un eb 
ls Cun mw 


Or. conr aN 


| 


x ‘ 
RES wag A a eT 


[teow sw BR 
rode OO tow 


ta 
nv 


S 5S 29 8) 


re) 
a o>) 


2. . . a e = 
HMw OO 


iw) 


260.5 105-3 fF 
32 129.7/12.0) $2 261,5)105.6 § 
[33 |3e-6/t24] 83 | 


'|79-7|32.2 4136 
80.7/32.64 37 
23-613 3.0f 38 
Baan 39 


129: ‘ohh SI. He ) 
128.0 5r. 7h: 
128.9] s2.1] 
129.8 8] 52.4 90 
130.7] ©2 

131.7 

132.6 

Meee 

1d Oe wed 


213502) 
81356 45 
$9.0]36.0}146 
89.9/36.39 47 
99-9/36.74 43° 
ees 


rture for 23 Deg. 


jaa 
39-5 4151 |139-0] 59-01201 {185.0 
39-91 52(139 9| 50-41 02 ):25.9) 
53 1340.8) 59.84 03 1186.9 
54.1141,8! 60.2] og {387.8 
SSO 55 4142.7| 60.6F of 1188.7 
156 1143.6 6c.9 (206 {186.6 
SE 571144.5) 61.3] 07 |19C-5) 
B58 1345-4 61.7 
#59 1349.4) 62.7 
f 60|147-3| 62.5] TO |} 
161 1143.2] 62.9 (211 rea 
; 149.1] 63.5} 1Z|195.1 
15C Of 63 7) 13 [106-1 
{4 151-0) G4.af 14 [197.07 


VCT.6] 64,ch- I 107.64 
S{EST-G 64.5 Sit97-G4 8 


ba 


CA tn in Un Wn 


tr Bw pp 


aN OOp 
Dn HA tn na 
Oo cos Sy 


Dr Waa WP Pp 


loa 
sarern ta! 
cop 1O 


ee 


tn yy Un tna Uy 


2661244 G1 103.9 ¥ 
f 671245.0]104.3 | 
1 681246.7]/104.7 | 
€9|247.6]105.1 § 
| 70 /248-5}105.5 | 


p 18 (200.7 
sf 19 {201.6 


08 6 OO BD © 
“ 


Gun Do» Ww 
Hn ta fs 


an Aa + 
plo arn 


22 (204.4 
f -23 j205.3 
) 24 206.2] 
fac {207.1} 


7312517.4|106.7 § 
t 74 |252.2)107.14 


SENN SY OD 
Wun enw 


} 27 1209.0 
} 28 |20¢.9 
f 29 |210.8 | . 
I 30 [211.7] 89.9} 801257-7]109,4 § 
166.6 70.7 4231 212.6) 90.3 1281 [258.7]}109.8 & 
167.5 71.1} 32 121376} 90.6}. 82 |259-6/110.2 F 
§ 331214'5| 91.0] 83/260,</110.6 f 
1 3412154] 91.4] 84 |261.4)111.09, 
35 (216-3! 91.8] $5 ]262.3)111.3 9 
; 92.2 {286 |263.3/111.7 9 
92.6] 87/264-2]r12.7 4 


74.6 4241 1221.8] 94.2 1291 |267.91113-7 F 
75.0f 42 1222.8] 94.54 92|268.8)114.1 9 | 
75-49 43 |223-7| 94-9 § 93|269-7[114-5 9 
75:8 44 [224.6 | 94 1270.04114.9 F 
45 225+5| 95-7 195 273.5/91 5.3 ' 
76.6 246 [228.4] 96.1 296 |272.5|11 5.6 | 
77-0) 47 1227-41 96.5% 971272-4[116.08 
77-44 49 [228.3] 96.9 f $8 1274-31116 4 
77°71 49 |229-2| 97.34 99 |275:-2 176.84 
077 [300 1276-2 


for 67 Deg: | 


Ditt| ta ‘ 


101] 92.3 

Go24 
O12) 53 aealenG ‘ 
3+-7}03.6) 54 149.3122.0 5. 34 54 . 2. ‘ 6Of 54/292:01103.3 
: B34 HF $5 1232.0|103-7 | 


23§+71104-9 | 
236.6 165,31 
237+5| 105-7 
238.41106.1 
239-3/106.6 

240.3]107.0 f 
241.2/107.4 | 
242.1}107.8 | 
243.01108.2 | 


71 64.9]28.9 f 
72 165:8)29.3 | 
73 Aes 


77 (70+3131-3 | 


lo7.4 toed 


97 |271:3} 120.8 | 
98 [272.2)121.2. 


La: [Dep |Dift| Lac 


aera 


|= 
= 
= 


So Pee menead (ay ‘ | 
N Din Sw Ww OO ON! Bin fPwW WV 


1-318 


Seisa 
Ny 1 OO 


Ae ee eel apices 
wo ON Din fw 


1g1.2} 89.2 bor 236.51110.3 | 


“IDitt| Dep | Lar 


Dep [Dift 
182.2| 84-9 f251 |227-5/106,1 | 
183.1] 85-49 52 |228.4/106.5 § 
184.0] 85.89 53 |229-3 106.9 | 


186.7| 87.1 $256 |232-01103.2 : 
| 57 |232.9|108.6 | 
| 58 |233-8)109°9 | 
b 59 ]234-7|10905 § 
| b0]235.6|10949 
192.3, 89-6 621237-5)110-7 | 
193.0] 90.09 631/232.4)1 11.1 § 
193-9} 90-49 64)239-3 PEt s63] 
194-9] 90.9 f 65 4|240-2|112-0 { 
1364 Q1.3 $266 |241.94412.4 


196.7} 91-7) 67|242-0/112.8 9 
197.6] 92.19 68|242.9)113-3 | 

198.5] 92-54 69 (243-01113-7 | 
199.4] 93-0 70 1244-7|194-1 | 


200.3) 93-4 1271 [245-611 4445 


201.21 93.39 72 4246-51514.9 
20231) 94:24 73 1247-44125-4 | 
2030] 94:7) 74 2qB.git1 58 


75 \249-211 76.2 


== ee | cae ee 


95-1 | 


I 79 [252-91117-9 
Bo ]253-8]118.3 | 


209.4] 97-6 Ho 8 254.7% 13,3 } 

N 82 |255-6]119.2 | 
I Sz |256.51119.6 § 
84 1257-4) 120.0 | 
| 35 12.5. 3]120.4 
1236 |259-2|120.9 | 
87 |260.1)121-3 
33 \261.0]/121.7 f 
8g |261.9]122.1 
10%.4) go |262.8 122.6 | 


4 ma 


| 92 |264.6)123-4 | 
| 93 |265-5]123-8 
94 |266.5)124-2 
1 95 267.4 124.7 | 


222.0|103. 
20150355 


222.49|104.0 
223+Q/104.4 | 
224.81104.8 
225-7|105.2 
226.6] 105.7 


97 |269.2)125.5 
g8 |270,1/125.9 


26. Difference of T stitute and 1 Departure f et 26 aan 


fois Lat. Dep| Datt 


emma cee] | | eens een | teense | ememeeneee peers 


OO G3 Ala bw wp w 


fo 


erenernne | eoccmeenen eee | ee emia iE 
Poe Yee wenaness | etree | memes | Steen Fl 


ay 


a ns meen 


a eee Pee 


92 [172.6] 84.2) 42 
93 1173-5] 34-6] 43 


ot sat. 2 4.4  94.1174.4) 35.0) 44 


vey 1108.7 98 


mew aautedsy eee =| | 


‘|D-p(Lat [Dit Dep|Lat [D: Dift 


a ae io! 
4 - « 4 
OS ag an Wek 
1s lAeeed | a 


ep § 


225, are 110.0 
226.5 
227-4{110.9 
228.3/111.4 | 
229.21111.8 I 


230.1/112.2 9 


23%.9/113.2 F 
2328/1213. oh 
233:-7|114.0 


eee 


110,§ 4. 


rene fees 


ed Fy Haute, 
Te ae F - 


ie x Stead 


2 53 }225-41174.9 | 
f 54.{220-3}/115-3 | 
| 55 \227-2 115.8 | 
Eel LOL ASAE E. 1256 228.11/116.2 § 
7 |2290/116.7 J 
58 22Q.9{117.1 

59 |230-8 117.6 | 
231.71/118.0 § 


232.6/113.5 § 
233.4/118,98 
ar Gv5)F19-4 9 
235-217 19.9% 
1236.1)120.3 § 


2370112036 § 


200.5}/102.2 


201.4/102.65 
202.3/103.1 
203-11103.5 | 
204.0/104.0 


250.4112 7-6 


apne 8 Ge 251.3/128.0 | 


2.06.7|105.3 | 
207-6] 105.8 
2.08,5|106.2 
209-41106.7 
210.3|107.1 
211.2|107.6 
212.1/168.1 
212:9/108.5 | 
213,8/109°0 | 


‘ Se oe Se ee 8 Ps a 
ee ee eS ees 


Lat { Dep §Dift| Lar. 


222.5 118.3 
179,2| 95-3 223.4/118.3 
180.1] 95.8 224.3/139.2 
181.0} 96.2 225.2/119.7 

131.9 

182.8 

Si. 2127.2) 08 4 : 2 133.7 nag 121.1 
§2:1127-71 09 © 124 6} 184.5 228.7|121.6 
$3+0128,24 1O| 97-1] 51.65 75.1) 10/1854) 98. 22.9.6|122.1 


ESR Tans 7 eS 
“IW 0o 


PEO Ey ae EN TET: eee eon 


§3-9|28.6lr1a| 08.0] 52.3] i .6F 230.51122.5 
§4-7129.1f 12] 98.9 64 ; ot 231.3]123.0 | 
55-6129.68 13} 99,8 et d of 188, I 100.0 | 63 [232.21123.5 | 
§6.4)30.08 14} 100.7 5 : 189.0)100.5} 64 |233.1/123.9 
57:8 30-59 15 j101.5 Re)’ 7 ‘ 189.8 100.9} 65 |234.0]124.4 


ONeK AD 


17 ie 

18 4104.2 

by Beis a4 19 |T0S.i 
E7e 20 1106.0 


we ce 33-3127 1106.8 


24.1.11128,2 § 
24.1.9 128.6% 
242.81129.1 
243.7/129.6 § 
244.6/130.1 
24565 hi 

202.2 (e7. “51 79 

203.14108.0 | So 247.2 2 131. 131.5 


249, fe 132. 4 ; 
109.41 83 |249.9 132.9 | 
206.6 em a 84 


: : 1286 |2'52.5/134.3 
An 37 176.8 BlLo. of 37 {121-0 ; y ‘ ae ; 253-4|134.7 
‘Sp 88.)77.7/4163) 3841219] 64.8) 0} 88, +7} 88 1254-3113 5.2 

| 255-2113 5-7 | 


E94 183 0/4401) 
95 |83.9144-6) 45 [28,0 95 | } 

64 96 18 Ff a5-1]sas 128.9 217.2 ix55 [296 
f 2° [ot 129.8 ‘ : oot 218.1 11559] 97. 


‘Difference of Latitude and Departure for 29 Deg. 


Lat.{D p POinfLacjbee [Date Deo vep {Dit} La | Dep D it 
52 |<4.6124.7 175-31 97+44251 


§2145-5)25-2 
b 53 (40.4)25°7 
54.147.2|20-2 


176.7 97-9. 
177-5) 98-4 
178.4) 98.9 
aa |_| hecup kets e133 E92s 
180.2] 99-7 
181.0) 100.4. 


181,.91100.8 J. 58 
97.0104. 1$2.8}1O1.3} 59 
08.5|0458 18 3.7)101.8 60 
09.61% 5.3 ; 53-4429. ' 134.5'102.3 [261 
10.5/05.8 § 54.2130 1] 185.4}102.8} 62 
11,4}06.3 § 55571305 | 186.31103-3] 63 
12.2}06.8 § 64,56.0/31+0 | 35 187.2|103-7] 64 
13.1107-3 § 56.5/33-5 8] 188.0]104.2 | 65 

37-7 42-0 | 56.2] 188.9|104-7 266 
53.6 3245 | 56-7 | 189.8,10552 67 

59-5133°9 57°? | 190.7,105+7 | 68 
60.3133+5 | 57:7 | 191.5|106.2] 6g 

oe sale [ 105.0) 58,2 _20|192.4 106.7} 70 


O oo 
Renney 


wn Uy 


fon) 
WwW 
CO. 
ww to 2 Ga WwW 


E 


Dur on - -B 
bo Bw dt 


(=) 
ai 
fo) 


er a eee I. oe 
en Gee | eee | cen Fe | nnn 


w 


fon) a 
COM D 
NW WH 
Wwe bad 
omy sy aD 
COuUr Cer CO 


69.113 


208.2)115.4} 88 
y|209.0]115.9]) 89 
209.9}116,4] 90 
210, 8/116,3 1291 
225.7{117.3 1.92 

93 


250,6)144.5 :. 
251.51145.0 § 
25204 145-44 


Dili | Dep Lar. | 


Tae ee ooo rOneG4: Deg. 


300 


— 


SE ae SED as AL ee 


I2CT 


4 OZ 


§ C3 


Of 04 


Dift} Lat. | Dep 
2Or 174.1|100.5 | 


174.9|101.0 
175.8)101.5 


Sathd al gstee 


177.5:102.5 
4178.4: 


103.0 


10365 
104.0 


1793 
180.1 


181.0/104.5. 


181,9 195.0 


1E8227/105.5 


183.6. 106,0 
cay “5 146, +5 
185. +3{107.0 
136.2/107, 107.5 
187. I 108.0 ,e) 
187.9|108.5 
188.3/109.0 
189.7/109.5 


: 190.5 II0.0 
191.4 T?O.5) 


193.1 I1i.§ 
194.0 II2.0 


194.9 I 12.5 


195-7 113.0 
196.6]113-5 
197.4,/114.0 
198.3/114.5 


199.2 IE5.0 


200,0j/115-5 
200.9 116.0 
2O1.8{116.5 
202.6|117.0 


203.5,117°5 


204.4 113.0 


D ft 
52 
53 
54 

bl 

256 


205.2|118.5 f 


207.0|119.5 


207.8 120.0 
eens | Sec 


208.7/120.5 
209.6]:21,0 
210.4/121.5 
211.3/'22.0 


212.2/122.5 | 


213.0/123.0 |; 
213.0)123.5] 
214.8]/124.0 f 


215.6/124.5 


216.5 gene fo) 


Lat. | Dep. 


217-4)125.5 | 
218.2|126.0 
219.1/126.5 
220.0/127.0 
220.8]12.7.5 


221.7|/128.0 
222.6/128,5 
223-4]129.0 


4224.3/129.5 
22§ 21130.0 


226.0f1 30-54 
22.6.9) 131.0% 
227.3)131°5 | 
228.6/132,0 


233-01134.5 
233.8 8 135.0 
2347/1355 
235-6/136.0 
236.41136.5 
237+31137+0 
238.2)137. 1375 
2.39.0 138.0 ° 
239 91138.5 


1240.71139.0 


é. 


‘Difference of Latitude and Departure for 31 Deg. 


Dift|Lat.|Dep PDitt|Lac.|Oep [Dist Df dep {D: _Dep [Dift 


51 143+7|26-3 Irox 
52 44.6 26.3 
53 (45:4|27°3 | 
54.146-3]27-3 | 
SEE Baise 34 
56 148.0]/25.8 | 
5748-81294 | 
53149-7/29-9 | 
59 |59-8139-4 F 
60} 51-4/30.9 | 
549313404 
53:1/31-9 | 
54-0]32-4 
54+8)33-0 | 
56.6134.0 § 
5741345 | 
58+ 3135:0 § 
59+1135+5 | 
60-0}36.1 | | 


176.5|106.1 256 


220.24132.4 9 
221.1/132.9 8 
222.011 3 3-4 | 
222.81133.9 § 
223-7|134-4 g 
2.24.51134-9 5 


ite) SONA NOE ho aB" GS ye 


135.1/111.2 


228°0|137.0 
136.0]111.8 


228.31137.5 ¢ 
2-2.9.711 38,0 § 


187.71112,8 | 
70|231.4/139.1 
232.21139.5 § 


IQT,1/114.8- 
192.,0}115.4]. 
192.8|115.9 


136.51142.1 8 
237 +4)14207 8 
238.2 143-34 


202.3/121.5 1286l245.5/147.3 j 


203.1)1221 246.0|147.8 § 
2.04.0) 12246 246.8] 148.3 8 
204.8/123,1 24.7.71143.8 § 
2.05.7|123.6 248.51149.4 § 


249.4)149.9 
250.2/150.4 § 
251.1 150.9 | 
252-O1151.4 5 
252.311 51.0 | 
2.96 |253-71152.4 § 


| Dep iat 


3 [300 
. eee 


Dift 


or.7lorrt 
O2.5|01.6 
034/021 | 
4.210207 | 


| 6r 537 
f 62 [52.6 


5 122.01/13.8 


"| Dep| Lat Ditt|Dep Lat 


L:t| Dep Dift Lat, 


85.6 
86.5 
27:3 
88.2 
89.0 
89.9 


9O:7 
Q1.6 


ey 
94.1 
95-0 
95-8 
96.7 
97°5 
08.4 
99-2 


Boro 


54-1] 
54.6] 
55-04 

55°74 


56.2 


Nrot 128.0 


52 |128.9 
aM tae 
54 |130.6 


Meee a alte 
s156 132-3) 82.7 | 
56.7 § : 
57:25 
92.41 57-85 
823 Sy 


143 3] 89.6) 


144-2). go.1 
go.6 
“gi.2 


Ohs7 
92.2 


.2 4220 


170.4 


171.3 16% rf 
172.1|107.6 
173-0/108.1 1 
17 3-8}/108.7 | 


6}174.7)109.2 


EERE sic [on 
176.4\110.2 | 
110.8] 
178.1{T11.3 4 


L798 


eee 


178.9/L41.8 | 
179.8|112.4 4 
180,6/112.9 { 
181.¢/113.4.6 
182, a\T14.01 6 


183.2|114. AE 
184.0]115.0 | 


184,9/115.5 
135.7|116.13 


186.6|116.6 § 


ee eH 
i u 


121 121 |187. 4417.1 


22 |188.3/117.7 | 


_Lat.| Dep pOutt| Lac Lat |.Dep_ Dutt Lat. Dep 


52 Lis haa ed 
53 j214-5)134-1 § 
54 )215-4/134.6 § 
ESS Pree 45-24 


[256 |217. ese 7 


217 Qik Z0.2 § 
218.3)1 36.7 § 
219,6/137.9% 
220.5{137.8 § 


261 221.311 38.3 § 


222.211 38.9 § 
ps pee as q 
rae ct ‘ 
Schaal daa 
j225 611 4:1.0 § 
226.4)14 5 § 
227.3]142.0$ 
228.1(/142.6¢ 
70 $229.0]1143.7 & 


23)189.1/118.2] 5 


24 1190.0 118.7 | 
25 1190.8/119.3 
191.6|119.8 | 
ol 192.5{120.3 | 


23 }193.3 120.8 J. 


29 
| 30 
231 
ae 
33 
34 
eer ih bi) 
236 |: 
37 
38 
39 


40 


241 
42 
43 
44 
45 |207; 

246 |208 


AL 47 


48 
49 


if feed 


+ 


UT) Dep JDiftf be. | Pep 

'y |42.8)27- Ron'b , 82.2 200} 109.5 ]251 [210.51136.7 ¢ 

OQ} §24211.3 13.702 | 

53 4212-2 14768) 
54 1213.0 138.3 § 


—— 


130.5 256 )214.71139-4 
ane 57 1215-513 40.0 1 
31.6 53 arb.gliac.s 4 
321 SQIzT7-214 ded | 
13.267 60 f218.¢c anal 
33:2 19 4261 pila 7 
33:8 135 ; E1565 | G2 |2iS.7 1142.7 
3443 126.7) 88.84 13 4178.6|716.0 631220.6)143.2 . 
34:9 137-5 89.3) 14 |179-51116.5 | 64 1220.41143.8 | 
25.4 bor Mpg 9 Dae ee 
35:9 139-2 9.44216 [18101 117-6 [266|223-1]144.0 
36.5 : 40-0) 90.94 17 }82,.0 nhl 67122 3.91145.4 
37-0 giigo.gl gx. § 18.|182-8)110.7) 64 224.7 46.0 
47.6 6g I-77 §2.+0 19 Se 119-3 69 225.t|146.61 
38.1 Fol 142 6) 02.63 20, I84.615,19.38] 70 226.4/147.0! 


r4zeqgh 93-4422 [28.5.3/1204 fo7 7 [22765 1476" 
144.2 93471 22 136.2 120-04 72 22357 148.7 : 
4 23 187.01721.4 73 228° ab od 


TT aiken eel creda! | fe freee, SES | mrae amen 


eee Fe 


19554112629 |. 
L[EQG.21F274 | 


oes | eee Fae [SS 
oe 


199.6|129,6 
200.41 30.2 4 


93 |245-71159.6 | 
94|246.5|160.1 | 
4\160.7 § 


7 \165.2|107+3 
'766.0|107-3 | 


| 34° Difference of Latitude and Departure for 34 Deg. 


f ilt{ Lat | cp | Oift) Lat|Dep {Dift| Lat 
51 142.3 28.5, 
52 ae 


Dep |Dift| Lat.| Dep pDitt Lat | Dep [Drit 
Ter or |166.6/112.4 fost 
167.5|113.0 ; 

16803111365 | 33 


x [00,8100.6 
2g jOI.7{/O1.1 
3 [02+ 5]0167 


£38 [14.9]T0.7] 
hg 15.8\10.6} 
E20 [16-6)11.2 | 


WWW WH WH 
Divina > > 
W CON ~I 


af 


WW OO Wi 
WO 00 NID 
mH OH Om oO 


a1 |17-4|11-7 | 


f 23 1g.112.9 | 
fog |49-9113-44 
p25 poe | 
b 36 [21.6114.5 | 
} ary Z2GiT Sel : 
bo |23-2/15-7 


24.0116,2 


A 31 2507 17°39 

S32 26.5}17-G 
f 33 27-4/12-5f 
| 34 [28.2]/19.0 | 
| 35 (eorite 5 | 


b 96 [29.8 20.1 | 
f 27 3007 20.7 
£38 31.5)21.21 


P39 [32-3)27-8 | 
| 99 |74-6150-3 | 4 
P41 [34:0)/22.9) | 
42 134-)23-59 


14.0 |33+2)22+4 


f 50 [41-5 


8g |73-3)4-9- 


———e 


92 {79-315 264. | 


82.915 5-9 [150 [124-4 


112.7] 76.1} 


113.6] 76.6 
Lee, P72 


RAS 21 07 757 
116.3] 728.3 | 


116.9 
ID 7-7 
118.5]. 
119.4] : 


Ac 1120.2 


Y1I21.0 


121.9 
12207 


12365 


145-9] 98.4 


149-7] 99.0 
147-6] 99.5 


148.4 100.1 : 
149.2/100.7 § 
T5OO0/1OY.2 § 
§50.91101,8 § 
ISi7 102.3 | 
162.5}102.04 
i 353-41103.5 
154.24104.0 |: 
155-0]/104,6 | 
155-9)105.1 9 
156.7)105.7 9 


157-51106.2 


1§8.3|106.8 | 
159-2|107.4 | 
160.0}107.9 | 


160.8/108.5 


161.71109.0 


162.5}109.6 }2 
1163.3/110.2 
164.1/110.7{ 
165,0112163 7 
165,.8|141.8 fo 


169,1/114.1 


5 |169.9|134.6 


170.8111 5.2 
171.6/115.8 
172.4|116.3 5 
£73.3/116.9 
TT EAE RT 4 
174.9|118.0 


4175-71218.6 


176.6)119.1 f 
E77 4\1197 
278.2}120.2 
179,1|120.8 
179.9|121.3 
180,7|121.9 
187,61122.5) 
182.4]123.0 


183.2}123.6 
184,0]/124.1 


4134.9)224.7 


185.7112 5.3 
186.51125.8 


1187.41126.4 
4188,2]126.9 
189.01127.5 5 
$189.8]128,7 


190.7|128,6 9 
191.5/129.2 


,|192-3]129.7 F 


193-2(1303 
194-041 39-9 
194.8}131.4 5 


1 195.6]132.0 
4196.511325 


EO 7+3443.3°7 


)}1g8.111 33.6 
119.9.0]1 34.2 


199.81134.8 
200,6}135.3 
209.4413 5.9 


{20243113064 


203.1|137-0 


5 203.9]137.6 } 
17 1204.81138.1 
3 12.05.6471 38.7 | 


206,4/139.2 9 
207+31139.8 


Hot Dep Lat {Dit Dep|Lac | at Dit Lat { Dep 4Dikt Dep| Lat Dit 


mvt mee ate 
os Si ab oy 


36 Difference af Teale band Departure fos 6 Deg. ! 


“Pat ia Deo foil Lat| Dep. D ft} Lat, 


| 

(| De loaus oo. 64 sr, 41.3130,0 fFor! 81.9 
nH | | $2d42.113016 825 
{i} 8 1e5¢ $2.9) 102 8 3.3 

a f 54443. 713% i? F 84.1 
ant [59.j44°5;32-4 84.9 
| 56:145-3132.9 f106] 85.8 


Sy 56 J bed 166:7)}2 341 
57 07 | 26.6 | 07 |867.5 121.7 
A 58 146.9] 348% 08 “84: 4 . .5 58 124.8 92.0% 08 163.3 122.4 
H 59:147°7134-7 | O97 88.21 64.1 169.1'12.2.8 
05-94 60 48.513 5.3 10 89,0 bah 


| 64 149-3135.9 J1z1| 89.8] 65.9 
f 62.150.2/36-4] 12) go} 65.8 


120761|1 50.5 4 
2O7.Q|15¥.4 
208. “711517 
200. 5 1§2.2 
21043 152.8 | 


416 ae | 66|53-4138.8lr76| 93081 65.5 134.31 97 6 l216|174.7/207,0 |. Br s2its6.q fi | 
17 |138]16.0 | a sealed | é 
18 [34-6)10.6} 63 )55.0/40.0} 

19 |15*4/11-29 69 155.8/40.6 5 

20 [26.2]/1168 F 70156.6]41.1 5 


——-|—_—— # a 
———— 


Pod £7.9112.3 | 138.3|100.5 


i39.3lro1.7 | 


| 73159-31429 | 
f 74(59-9143+5 § 24 [100.3 
25 [20-2)14-7 | 75 [oo7iag-1| 25] 


26 

28 

29 | kes oe, 163.9146.4 | 
JO eee | 8464. C4714 720 § 
3 25,1/18.2 


Poo ers , 3 . 24. 32 1106.3 

{tga} 83 167.1/43.8 | 33 1107-6) 
gro ee | 84 re bad | 34 Io} 4l' 
ec ohana, ey bon cca 35-}8C9-2) 


233.0 169. 3H 
|233-81169.9 fF 
234.6/170,5 | 
235-41/171.0 G- 
236.2|17.1.6 f 
237-O01172.2 f 


Cn GA in 
Cran fb 
: =e 
Ow s] 


et . 


S435) 
1 47 is ed 57 |b 


SU OV 


AAO A 


barca we 96) Rarndees', ka Be 


AEE Se a i ea a he: 
r a eiebn 


£ 
aoe 
gh tvat 


eet 


Difference of Latitude and Departure formers erat 3 7. 
La jDep i Den gil “at ) Dep Ditt _ ba, { ep 
80.7 | 60.881 51 of J0.9 Gon 1760.56 jatolzsd 200.441 $1.0 


S165}, 6nd, 5% g1.Sf of| 161.4{327-68 52 201,2]151,6 | 
64 2.02.6] 522 
$4.|202+8 15259 | 


| Tr 
Ee 
| 


ida alee ta fp Se 5 t.! 4 
96.9 (21) 168,6|127.0 2631208.4)1 57,1 b 
97°54 22] 169:3]127-6§ 6m 209+2/157.7 | 
98.1} 13|170-1]128.2 § 634210.0}158.3 | 
98.7} 14|170.9]128.8 f 64 210:8}158.9 | 


15| 171.7|129-4 65 \211i6]159.5 | 
246; 172.5|1 30.0 (266 |252-4|160.1 | 


Ne) 
Ne) 
vad 


SS 


99-9: 


132.6 


‘ 133:4|100.5} 17] 173-3|130:69 67 2.1352/160.7 § 
42. 134.2|101.1 td 174:1/134-2 | 68 |214.0}161.3 | 
41% : 135.0|ror.71 19) 174°9/131-8 § 69 234+81161.9 § 
42:1 ee: 135-8|102.3} 20/ 175°7|132-4 4 70 236.6|162.6 
q2i7ti2z1}| 96:61 °72.8 ng 86 l102-9 2.23} 176.5|153+0)273 |236.4/163.1 J 
43}39 22} 07+41-73-4 137.4|103.5) 22] 177-31133°0 | 72 [237-2 163.7 | 
43:94 23] 93.2] 74.0 23| 178111342 f 73 [2138-0 164.3 
44-58 241 99-01 74.6 24| 178.91134-8 | 74 218.81764.9 
45:1 fh 25}.-99-3} 78:24 75 25] 1797183504 | 75 279-6)705-5 | 

8 226] 180,51136.0 4276 |220-41166,1 fF 


131.31136:6 § 
2%| 182.1/137-2 5 
2.9 aoa 
30} 183-7113 8-4 § 
.94231| 184.5)1 39.0 
SH. 32] 185-31239°9 | 
LE 33] 186.1]140.2} 83 |226.0]170.3 fF 
4 34) 186.9]140,3 9 84 226.8/170.9 
141.46 85 |227-6)171-5 | 
142.0 $286 |228-4]172.1 § 
142.6 | 87 |229.21172-7 As 
b 88 [230.01173.3 F 
E 8g [230-81173-9 & 
| 90 [234-6/374°5 p 
2Q1]2324117 5-4 Ff 
Q2 |233-2/175+7 F 
93 1234-0]176-3 
94 1234.81176.9 & 
95 |235-61277°5 | 
poe a3 iA 178.1 § 
97 1237-21177 


77 4221,2)166.7 
78 {222-0 167.3) 
= |222.81167.9 § - 
So. |223.6)163.5 § 


— 
fo 81 1224.41169.5 F 


7 $131 )t04.6) 78.855 
$o.J225.21169.7 F 


32 [105-41 79.41 


151-7|114.3 4 40 
15265|114.9 1247 


192,5}14.5.0 
193+3)145-6 | 
‘194.111 46.2 | 
194+9}14.6.8 

19 5>7|147:4 § 
196.5|1438.0 


a \37.5128.3] 97177 / 
3 138-3]28.9 98 178.3159. 
ae 79+1)59-6| 


47 |117-4 ee 


19%.91149.3 
199.7|150-4 


w 


sa Gia ee cs 


es — gE 


ee 


I: 


Dp 
Aaon 


bo WwW WN 
mw OW’! OO 


~ No 
yo oN 


Ww 


Nw 
Bee 
NOs 


Nn VW WN 


SSA VAN 
IND 4 Mon 


2 
23] 


als 


§2.8/41.3) 
53-6/41-9 


ea 


9.2|124.4 | 
159.9|125.0 | 


160,7/12 5.64 


167, 161.5 12.6.2 | 


162.3 ei 12.6.8 
163.1/127.4 § 
16-3.9/2128.1 
164.7|128.7 | 
| 10 |165-5 129.3 § 


ari bbe 2/129.9 42. 


167.0]230-5 § 
167,.8/13161 | 
168.6|131.8 
169.4|132.4 4 
170.2]13 3-0 |: 


171.0/133.6§ € 


171.8/134.2 
17251834.8 


174.1/136.1 42712: 


174.9|136.7 
175-71137+3 § 
176.511 37-9 


177, 31138-5 175 


"Difference of Latitude and Departure for 39 Deg. 
: Dep {Dift| Lax 


I26.g|101.9} 12 
126.71102.6] ¥3 
1Z7-4)103.2f 14 
12%.24{103-98 15| 167-3|135-3 § 
129-O}104.5 #216 167.91135-9 | 

LIE 17) 168.6]1 36.6 § 

7h 18) 169-4]137-2 5 
f 19| 170-2 137.95 


171.0]138.4 9 
~—eee | 


E74 1141.0 
147,64 


64.515 2-2 § 
B4|65-3152-9) 34 


7R8.1/152.3 | 
188.81152.9§ 
1 789.61153.69 
Bonita nial 
191%.2|154.8 
191.9115 5+4 
192-7|156.19 
49] 193-5)156.7 9 
“Cc deed 194-3)157:3 $e = 
Ipit| Dep! Lac fDi 


PSR ap 
AIT RATT PERRET 
ie ss S 
eee 4 
. a 
~ 5 

~ 


len Ries 9 aie 


: {118.9 6f 05 


120,3/ 100.9} 
T21.0j101.6) 
121.8 102.24 
122.6/10%.3} 


Tees ee 


169.9 1167, oe oe 
200.7/168.4 1 


ae 
i 


16 (12. 7311053 66 Pera res rer " 


135 Bigs 251 95. 
7476. Bali89 Ee 


| ta 124, 5120, 6 . 8 ; >, | tt i d So | : 
i ‘ 5 . , I ae 
y 33 [251 st. ap o3 EE 9] 85. 5h i ; 38: , ie 

# 34 26.012 1:9, 34 | feq.of - 2.6 |-86af | 

q 35 2612298 fad ; 154.64. 35 03-4] 8 8 -7{118.91°35[180.0b1 5114 8 

438) 376.2541 | LT s64102.0 : eed 736 |iBoal oo 

|. 37 [28. 19/23. 38 i 'e 1 +. . eZ , ‘ 
144. 8 Pete +5 if -39 


} “qi 13 1:4126.4 
| 42 132.2127.0 


© oon tn ae tote 


La} D D gpa) ca oe 


eR 51 38.5 $133- §tro1 


O1.§!01.3) $2 1392/3414 02 
02.3{02.0F §3 140-0134- 3403 
03-0102.6} 54 40,8135-44 04 


03-8)03.34 55 144:5]30-24 O5)_79°* 


56 142-3}39-7 G10 
otk 
fe) 


04-5103.0 


67 50.6/44.0 | 
68 51.3/44-6 5 | 


2OA\17.7 
21.111 8.44 
21.9}19.0 


oO #2.6/19.7]) 8 


23.4120.3} 


“4 24.2 21.0% 


24.9121.6 
5 7\22. 2-3 


wowwvorvw! 


2 haus 


ape 
11467 


8.9} 55/2 £7:0 


f OF (LIB. 5/1030 
ets Fo eas 
: T2O+;CITO4. 3 


rag 6olizc. 8 1osc0 


rae] © 
4 bo 122. le 


2q.ol 106.9 


126.8{/110.2 


Ne ocmes) 
O's © 
DoO- 


No rw 


3 
I 
8 
6 

3 


9317002 levié q 43 |107.9 
; ek 63.74 44 4108.7. 


134.7|30.2 


7 135+5|308] 97 |73-2/63-6] 47 [1209 
2 136.2131-5) 98174-0164, 34 48]113.7 
9 1372013218 99 174-7, 64,94 49 112-5 


3 qk lvoe 75:5)6 OF 


SO" ‘a Se “98-4 


94.0 201 
“99°74 02 
A Ge, be hed ate i beg 
2H S4j116.2;101,0§ 04 

ror. 05 


126, Cj109-§{ 


1 164, 5. _— 


| 184.9]160.7 


¥51.7)131.8 
1§2.5)1 32-5 
1 § 3-21133-2 5 
r540}233- 
1571534 


i ete 3$Q1 
160.8 11239, i 


’ Tier 40.4 9 
| 162. %1A1O 
| 3 de 


£6 sis Se PA. 
142. 


163.8 


; 


165.3)14.3.6 


) 166.0/14.4.3 : 
166.3)145.0 927 


he eh het 
168,3114.6.3 | 


170.6 148.2 4 
I7T.3f48.0 | 
17 2+11149-6 | 


i cad ta [Dep ead Lar | ber Dif Lat Lat | Dep | cit Lai 

251 r2o.4]164.6 § 
§24190.21165.3 | 
§34260.91166.0 § 
541191. A 4 


53, 1926: ees 


Lz 


OND MLA 
OO] com ~ 
DO worm O 


68 (202; 


ne 
° Gaede ts 
CoO er Un CO 


| 160.1/146.9 f-7 
169.8 147.64 : 


172-8)150.24 4 


173.6)150-9 


1743 T74-3/t51.5 4281 
175°1/1 52.2 oe 


35 21 §.1|186.9 | 
186 215. ($1187.6 | 


178.91155+5 } 
179.611 56.13 § 
130.4}1 56:8 § 


| 184-11157-4 | 
| 12.91 |219.6|190.9 | 


181.9|158.1 
132.6 158.7 | 


| 183-4]1 59-4 


184.2}160.0 § 


$7 1216.6)538.3 


38 |217.4)1838-9 | 
89 j213.1/189.6 ¥ 
9° 213.9 190.8 | 


gz 220.4 IQT.5 


93 |221,1/592.2 § 
94 |221.9]192.8 
| 95 |222-6)193-5 


[296 [223-4119 402 


1 99 ay 


97 |224.21194.8 
98 224-9 195°5 


Difference of Latitude and Departure for 42 Deg... 4} 
4 dues es py " i 
Dep pat | ta {Dep Fuift) Larf bep a Lat Lai] <s 
00.7! 51 37.9(34.1 Hor .0| 67.6951 {112.2/103.0f201 349-3]134.5 4 186.51167.9 
| §2jTT2.GH10K.7F 02) r50.8]135.1 187.21168.6 § 
‘7ILOZAE 03] F50.8/135.8 8 $3 1187.91160.3 
1O300f O4] 15 1.51136.5 188.71169.G 
“TFLOUFE OF] 152.3/137-1 189.4!190.6 
cl 153.01137.8 
a 153,.81138.5 8 
| 081 154.5/839.1 
09] 155,3/139.8 
F iC] 156.0/140.5 
P2030) 156.77541.2 §: 
4h 12 
ake 3 
1 14 
4415 


| 72 153-5/49-2 
41 73454-2143.39 


WH 74155-0149-5 9 


2 
2 
Pe, 
Zs 
2 


167.9/1 51.2 
168.6]154r.9 
169.4)152.5-4. 
170.1115 3.2 9- 
170.G]153-9 
171.6]154.5 ff 


Con Nin PW DN ww 


BN YN a 
ite) 
Ww NN > 
moO pw 


E 


WUrtA UN Ut 
ats Bg 
YUnwON 


; eS 


$]191.3 f° 
213,2/1g2.0 9 


© ON sia sie S| 


Si. 2 75.7 4104 117.7 
5.48 62 4118.5] 


, aBisle5.0]1i6 84.8} 79.1 
; 35-6 


52 4112/7103. 6 


53 {2119/1043 
§4}11256|105.0 


5] 55 |113-4|105+7 


134156 114.1|106.4 


$3.6 


PO +4 rake 


HNN 


98.0] 91,4 
hae 7 ee. r 


$7 {114.8 
§8 j235.6)107.7 
59 ]116.31108.4 
60 J17: L720} 109-1 I 


107.1 


109,08 

TIO.5 
11.2 
IIi.o 


63 1119.2 
64 |T19-9) 


65 120, 120.7)112:5 a5 


166 tr21,4!113.2 
67 \122.3,133 9 
68 }122.g]1 1465 
69 |125.6;115.2 
7O|124-3115-9 
171 (325.1}116.6 
72.|125.8|117+3 
74 126.5|118.0 
74 127.31118.6 
aS 128.8]119.3 


91176 128.7|120.0 


77 {129.4,120-7 
78 |130,2|121-4 


La Sie Fs A 


= aa 


02 147-71137-7| 


03 148. Saat 
O4 1140.2 2 139.1 
Os £49.9,139.8 
206 Teo.|14c. 
O7|151-4/143 
o8 {152.1j)141 
09 {152.9342 
10 }153+6)84:3- 


ey 


2IT|IS4. 3{74 

12}155-0 rae 
Ste Bit 45.2 
14) 


16 158.0)! 473 
174158 


19 {160.213 49.3 


| 20 | 160.01 504% 150.0 | 


161.6|150-7} 


Y2I 


221162.4)151 4 


23 4163.11 52-1 | 


24 '163.8)152-7 
ae) 
226 
27 


165.31354-1 
166.011 54.8 


79 \130.9 122.1 


8o\131.6)122 7 
181 j132-4(!23-4 
$2 |133-1j124-1 
33 1133-8|124-8 
84.1134-6)125-5 


85 |135.3|220% 4 35 


109-0]10T.69 99 $145+5|135°7 
li ewe eth 72 102. ozs 2001346.3/136.4 


eal 


. un) 12 . 
218.7}203.9 ; 

, 219-4\204,6 § 
D_ft| Dep (Lar. 5 


SES (es = 23 


156.5)145-0 | 
hese 157-% 146.6 6; 


7/148. | 
18 159-4)148.6 | 


Ne), Lit |b: if. 


lis WO on co | 


|164.6)1 53-44-75 


vep 


Dit {tar ae pit) Lat. | Dp. [putt] Lat | Dep. Dep {bift) Lat. | bep | 
bs Gay 61 40, 108, 6]104.9f201 144.4.6/139.61 
fea ssf EA ME A AE hs Breas f 109.4 ae 68 o2 ie 3) 740.3 | 
Aire I jee. -3f 03 |346.0]}14T.0% 
f1r0.8 her ‘O8 04 1146.7]141.7 
TIS por 7} _O5 1147: vofrazca | 
Geelri12: 2 Fatal 4 206 143.2|143.1 
T12.9)109.1§ 071148.91143.8 
113-6/109.71 08 1149.6/144-5 } 
TI4.4)1 10.47 og ¥59.3}145-2 
151.5)145.9 
151.81146.6 
152.5,14.7-3 
15 3-21147-94 
£33-9)148.6 | 
154-6/149.3 | 
155.4|1 50.0 
156.411 50.7 
TSGQS/151.44- 
1570510 54-2 oF 
153,2)152.34 
159-011 53-55 
ees ean | 
160.4]154.9 
161.1]155.6] 


“7 toe | 7149 sh fis 


Sa a ae 


acs Rae 4 


a) 
[ ben ff | De] Ta RSP EER Oe 


201 [142. 1it42. rt 253 177+51177-5 ¥ 
02 1142.8/142.3} 52 }478. 3198. 


Ly 
ce a ii | 


NY we 
a 


eae 


03 1443-5114355 4 53 UTE GE 17840 
04 {144.2 144.8 £4 [379 64179. 
og zag] 144.9 | 55 |280.31280.3 


SJ NEN SI 
da 2d bo 
Nth Cm 
NIG) 

fa’ Le CoO = 


wD Fomtey n 


——- 


Deeterrge 3h 
A, 242133) ErO, cae stag 145.7)145-7 i256 184 Of181, 
ne arse 1 1¥46.41146.4) 57 1181.7)5 81.7 | 


o 


* 


33233 | 


OTs 


gS LII-7ETII.7 | RA7,21TA7-t hs 182.41 82.4 5 
g|tt2.4t112.4) og 147.8[147.8 | 59 f153-24183.7 5 
o (13.1 104303 | eee +54 60 5 | 


a 5 hor KL 3% ee pile 


bpp Pw 
SIN No 
sos. 
wy NT WO 


Ne oe 


7.9 


G62 j114-51114.5 4 12 
i 63 {125+31015-5 § 
Bh oki 


PPP D 
Brigit ae” 


5 Igc.g 190.9 f 
Feébip ree Tera Bea iF ¥56.3)156.3 491.6]191.6 
| 72 121,6|/121.6 | : 

: 73 {122-3/12263 | 

4 Ces | 


sh 78 aed 161,21161.2 | 

g |12.0.6 126.64 : 1 
¥27-3112753 | 6) i 198.0]198.0 4 

[128.0 f231 | i283 [198-7|198.7 | 
199.4|199.4 | 

200.1j}200.] § 

200.0|200,8 

201.51201.5 § 

202.21202 24 

202,.91202.9 i 

203.6/203.6 # 
204+31204.3 F- 


pashass | 42 


22Q°0|210.0 F 
210°7|210.7 F 
nrialeat4| 
212+1 Eg 


it ag | | i 
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| Numbers for the readier finding the Courfe in the foregoing 
- "Tables of Difference of Latitude and Departure. 
“Dit. and Diff. Lat. eb “| Daft, and Departure | ; > TD: of Lat, and Dep.t 


“Ne Deg] NE 


| aie oes eae 
The Ufe of the Tables of Difference of Latitude and Depar-: 
ture, in working any oi the Cafes of Plane Sailing. 


be found at the Top of the Tables; but, if 1-is more than 4 Points, 

or 45 Dezrees, It will be found at the bottom of the Tables; and 
on every Side there are Gx Columns for the Dritances, marked Dift-which 
contains 50 Miles ineach Column, the firft beginning at 1, and ending at _ 
50; the fecond beginning at 51, and ending at 100, and {fo on to 300 
Miles Diftance ; and to each of thefe Columns of Diftances there being: 
two other Columns, fhewing the Difference of Latitude and Departure to 
any of the Diitances marked Lat. and Dep. in which you are to oblerve, 
that if your Courfe be found at the Top of the Tables, then you are to 
take the Difference of Latitude and Departure as they are mark’d at 
_ Top; but if you Courfe be found, at Bottom, then you muft take them 
as they, are marked. at Bottom. : 


i thefe Tables the Courfe if lefs than 4 Points, or 45 Degrees, will 


Nete, If any Cafe-where the Courfe is given in Points, half Points, or 
Quarters, your muft make Ufe of the following Tables of Difference 
of Latitude and Departure, which are calculated for Points, &c. Bur. 
where the Courfe is given. in Degrees, oF where itis not given at all, you — 
muft make Ufe of the foregoing Tables of Difference of Latitude and’ 


Departure.. | | 
: ee L ANE $A PP Ib EN Gy 
Oe ASE the Farts. 


‘Court and, Diftance being given, to find the Difference of Latitude and. 
| sFust int Departure. _ | rie 


: | RULE. | 
_ Find your Courfe as before diredted, and Jook in-fome of the Diftance 
Columns belonging to that Courfe, for jyour Diftance, the Difference of — 
Latitude and Departure anfwering to that Diftance, will be the Difference _ 


ne 
; eae ae 


of Latitude and Departure required. 


ee tes 


Me hy “ i 


sg 


Plane Sailing. 
E xX AM P iE Bt a) 
A ‘SB fails NNE. 136 Miles, I fee ber He ence i Laliinds 


F and Departure. } 


‘Having found my Conte, which is 2 Points in the Table for Points I 
find my Diftance 136 in the chivd Column for Diftances,’and right acaintt 
that, I find 125.7 Tenths for my Difference of Latitude, and a O Tenths 
formy Departure 3 

Note, {n all Cafes whatfoever, f the given Side or Sides ‘be in- Miles, 
then the “es found by the Table, will “Ifo be in Miles; but, if the iver 
Side or Sidés be Leagues, then the: Sides found will alfa oe Leagues, | 


. Plane Sailing. Cafe va Second, 


 Courfe fe ah D ifference of Latitude being fiver, to find the Dipance and 
Departure. ~ 


RU, he Fy: 


Find your Courle as before, then look in fome of the Difference of La- ‘ 
titude Columns belonging to that Courfe for your Difference of Latitude, x 
the Diftance and Departure anfwering to that Ditferetice: of Latitude, will | 
be the Diftance and Departure required, ee 


EXAMPLE I. 


A Sep fails S. 48 Degrees 00 Minntes E. until ber Difference of Luhitade | 
be 164 Leagues, I demand her Diftance and Departire. 


- Having found my Courfe 48 Degrees at the Bottom of the Tables, I 
~ look in fome of the Columus Harked Lat. at Bottom, for the neareft — 
I can find to my Difference of Latitude, whichis. 163.9, and. anfwering: » 


to that, I find for my Diftance 24 5 Leagues, and for my Departure 182.0 
Leagues. 


» 


Plow Sailing, C ne the Third. 


Courfe ahd | Departie being given, to find the Difonce and i Difree é ce 
25 Ne IE KeatHhdac Oe SS 2002 CF SARS en rsiieh 


oy yy z ; ne ela ey AY i ae aa 6 is eee i 
R U Le ee 8 HITE as b an + wpa ie msi te e 
de your Cott rfe as ‘Before, then look in fonie of the Deparruré, 5. - Fs 


Columns belonging to that Courfe, ne yo Departure, the rt 
hes RO, ey 


Plane Sailing. — 46 
and Difference of Latitude -_anfwering °to that Departure, will be the 
Diftance and Difference of Latitude required. ee , 


<a 


Pie AM Py OE. 


A Ship fails South W oft by South until her Departure be 165 Miles: J de- 
eae mand ber Diftance and Difference of Latitude. 


Having found the Courfe, which is two Points at.the Top of the 
Table for Points, I look in fome of the Columns marked Dep. at Top, 
‘for the neareft I can find to my Departure, which is 165.0; and an- 
fwering to that, I find for my Diftance 297 Miles, and for my Diffe- 
rence of Latitude 246.9 Miles. # 

- Note. In any Cafe where the given Side is too large to be Pounce Ine 
the Tables, then divide it by 2, 3, 4, or any other Number that will .. 
make it {mall enough to be found, and then the required Sides, when 
found, muft be multiplied by the fame Number ; but the Courfe muft 
never be multiplied nor divided. ; 


Plane Sailing. Cafe the Fourth. 


Diftance and Difference of Latitude being given, to find tie Course and. 
; Departure. — ae eee 
of Big eee i © ng 
Put two Cyphers to the Difference of Latitude, and divide it by the 
Dittance (without taking any Notice of the Comma that ftands between : 4 
the Miles and Tenths) and note the Quotient : Then look in the able ( ciate a 
of Numbers (at the End of the Tables of Difference of Latitude and De- 
parture) in the Columns belonging to Diftance and Difference of Lati- 
tude, for the neareft Number to that Quotient, the Degrees anfwering to 
that Number will be the Courfe. Then, to find the Departure, proceed 
as in Cafe the firft, But here you are to obferve, that in all Cafes where — 
the Courfe is to be found by the Table of Numbers, the Difference of 
J atitude and Departure are fuppofed always to be in Miles and Tenths, _ 
as for Example, 112.4. Tenths, 207.9 enths, &c. fo that af.at- any — 
Time either of them fhould be given-in Miles without TNenths, a8 117, = 
 -ye4, &e. you are then to puta Cypher to them, to fupply the Place of 
_‘Tenths, and call them 1 17.0 Tenths, 124,0 T enths, €¥¢.\ and then put 
“two Cyphers more, according to your other Rules, to find the Number 
paortve Courle, 2 4 Atagin: Sls aie 


Lee 1k PR AMBRE. * 


Plane | Sailing. | 
Bio AAS AN wal Tui: 


A Ship fails between the North end Weft, until her Diftance is 276 Mules, 
and ber Difference of Latitude 211.4 Males, I demand ber Courfe and 
Departure. Pits 
Having put two Cyphers to the Difference of Latitude, which makes 

it 211400, I divide by the Diftance 276, and find the Quotient to be 

70 nearly ; then I look in the Table-of Numbers, (under Dift.. and 

Diff. of Lat.) tor the neareft to it, which is 766, againit which I find 

40 Degrees for my Courfe, and with that Courfe, and my given Dif- 

tance, I find my Departure to be 177.4 Miles, by Cafe the firft. 


+. Plane Sailing, Cafe the Fifth. : 
Diftance and Departure being given, to find the Courfe and Difference of 
| Latitude. ! | 
| , | Ri pha ate ait 
Put two Cyphers tq the Departure, then divide it by the Diftance, and 
look in the Table of Numbers, in the Columns belonging to Diftance. 
and Departure, for the neareft Number to the Quotient ; the Degrees — 


anfwering to that Number will be the Courfe, and then the Difference of 
Latitude may be found, by Cafe the firft. — 


Ee CAT MW Pi! 
A Skip fails between the South and Eaft, until ber Diftance is 546 Miles, 


and her Departure 412 Miles, I demand ber Courfe and Difference of 
Latitude. | he | | 


Having put a Cypher to my Departure to fupply the Place of Tentlis, — 
which makes it 412.0,. and then two more Cyphers, according to the 
Rule for this Cafe, which makes it 412000, I divide it by the Diftance: 
546, and find the Quotient to be 754, againft the neareft to which, viz. 
755» in the Table of Numbers, under Dif. and Dep, I find 49 Deorees. 


for my Courfe; and with that Courfe and my Diftance (divided by 2,’ | 


becaule it is‘too big to be found in the Tables) I find a Difference of 
Latitude 179,1 (by Cafe the firtt) which multiplied by 2, becaufe the 
Diftance was divided by 2, gives 358,2 for my whole Difference of 
Latitude.. | ae SOR otra 


. Plane-Sailing. 1 aS 
| Plane Sailing, Cafe the Sixth. } ae 
Difference of Latitude and Departure being given, to find the Courfe and 
a Diftance. : | 
‘ R U L. &; | 

Put two Cyphers to the Departure, and divide it by the Difference of 
Latitude, then look in the Table of Numbers, in the Columns belonging 
to Difference of Latitude and Departure, for the neareft Number to the 

Quotient, the Degrees anfweritig to that Number will be the Courfe, 
then to find the Diftance, proceed as in Cafe the Second or Third: 
Mien Fumo wAb aWk Pad. 2 : 
A Ship fails between the North and Weft, till her Difference of Latitude is 
184 Miles, and ber Departure 115 Miles, 1 demand ker Courfe and 
Diftance. 


- Having fupplied the Place of Tenths ih both thefe Sides, which makes . 
them 184.0 and 115.0, I then put two Cyphers to the Departure, which 
makes it 115000, and divide it by the Difference of Latitude 1840, and 
find the Quotient to be 62 ; againft which, in the T able of Numbers, 
under Difference of Latitude and Departure, I fintl 32 Degrees for my 
Courfe, and with that Courfe, and my Difference of Latitude, (by Cafe. 
the Second) or with that Courfe, and my Departure (by Cafe the Third) 
I find my Diftance to be 217 Miles. 3 rs | 4 
Note. By thefe foregoing Rules for Plane Sailing, you may work any- 
Cafe in Traverfe, Mercator, Parallel and Middle Latitude, only by fap- 
pofing the Names of the Sides and Angles inMercator, Parallel andMid- 
dle Latitude} to be changéd into the Sides and Angles they repreient in 
Plane Sailing. _ Bases: Spe ERR rae - 7 : 
sn ety AG a 0 Ge O SAILIN Gy. : ae 
The feveral Courfes and Diftances a Ship fails being given, to find what dich 
-Courfe and Diftance foe bas made good, and ber Difference of Latitude and 
Departure. | aidan. 0S | aa 
mee < ened ert be yeaa oh 


yi 


2% Make a Table as on. the following Side, aad fet doth th it your : 
feveral Courfes and Diftances ; then, by the Rule for Cafe the Firft of 
- Plane Sailing, fd the Difference of Latitude and Departure to each 


on 


H 4 


- 


52 Plane Sailing, 


of the Courfes and Diftances, and fet them down in the Table oppofite 
to the Courfes they belong to, taking Notice that the Difference of La- 
titude mutt always be fet in the North Column, if the Courfe be Nor- 
therly, and in the South Column, if the Courfe be Southerly ; and the 
Departure muft always be put in the Eait Column, if the Courfe be 
Eafterly, and in the. Weft Column, if it be Wetterly. , 

' Then add up all your Columns of North, South, Eaft, and We 
feparately, and fet down their refpective Sums at the Bottom of ~ 
each Column ; and if you have but one Column of Northing or South- 
ing, and but of one Eafting or Wefting, then their Sums will be the 
Difference of Latitude and Departure of the fame Name with the Co- 
lumn they ftand under: That is, the Difference of Latitude will be 
“Northerly, if it ftands under the North Column; and the’ Departure 
Kafterly, if it ftands under the Eaft Column, €%c. | 

But if you have Numbers in all the Columns of North, South, Eaft, 
and Welt, then take the Sums of the North and South Columns, and 
dubftract the Lefs from the Greater, the Remainder will be the Difference 7 
of Latitude, of the fame Name with the greater of them: Alfo do the 
fame with the Sums of the Eaft and Weft Columns for the Departure ; 
then, with that Difference of Latitude and Departure, find the.Courfe 
and Diftance, as in Cafe the Sixth of Plane Sailing. a. et 

ES AUME Ps Be pd. 
it Ship fails the following Cour/es, viz. S.S.W. 54. Miles, Ws by S. 39 N. 

WW. by N. 40 N.E. by E. 69, and N.N.W. 6 Miles ; I demand ber 

direck Courfe, Diftance, Difference of Latitude, and Departure. 


' Diff. of Lat.} Departure Note, Tis by this Method that 
| Courfes /Drft.| North South] Eait] Weit. | the Difference of Latitude and De- 
lssw ee ape eee _ partuse are found in working any 

W by § | 39° 7-6 [38-2 | Day’s Work at Sea ; and from the 
NW by Nj go | 33-3 | | [22.2 | Difference of Latitude and Depar- 
NE byE| Gg} 383 [, |s7.al | ture fo found, we find the Courfe, 

NNW 6a l*sn4a) 0 { boago: Diftance, and Latitude by Dead-. 

Z ~ | 127.0 | 57.5157.4) 104.1 | Reckoning, Meridian Diftance and. 

S75. /5 oo) 5] i594 | Longitude made 5 allwhich will be” 


Dif. Lat Nily|_ 69.5 |DepW-crly) 46.7 | farther’ explained in the Rules for. 
keeping a Journal. Courle N. 34.00 W, Diftance 84 Miles, . 
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To 


To work any Right-angled Triangle by the foregoing Rules for PLANE 
By | SAILING. 


In all Right- angled Triangles that are to be worked by the Tables,you 
are to fuppofe four Things, v2. Courfe, Diftance, Difference of Lati- 
r tude, and Departure, two of which muft always be given to find the 
other two: Then, as thefe Rules are wrote for working of Plane Sailing, 
if you would work any other Sailing by them, as Mercator, Parallel, 
Middle Latitude, or any other Right-angled Triangle, you muft fup- 
pofe that the Sides and Angles of that Triangle are to be called by the 
{fame Naine that the Sides and Angles they reprefent in Plane Sailing are 
called by, and then work them as if it was a Cafe of Plane-Sailing. 
Asfor Example. © The North and. South Line is any Right-angled 
‘Triangle (by whatever Name it is called in the Sailing it belongs to) muft 
be worked as if.it was Differerice of Latitude in Plane Sailing : The 
Eaft and Weft Line as Departure ; the long Side as Diftance, and the 


Angle oppofite to the Eaft and Weft Line as Courfe. For Example, 
fee the following Figures. : } | 


Figure for Mercator’s Sailing. 
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Proper Diff Lat. | 
Diff. of Lat, to be worked as Diff. of Lat. 


<, eee 
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Meri 


Difference of Longitude to be worked as Departure. " 


Mercator’s Sailing, | ge 
Mercator’s Sailing. Cafe ihe FirJt. - | 


Lhe Latitudes and Longitudes of any two Places being given, to find what 
Courfe and Diftance a Ship muft fail from one Place to the other. 
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Having the two [Latitudes and two Longitudes given, find the pra- 
er Difference of Latitude, . the meridional {)ifference of Latitude, and 
the Difference of Longitnde, as by the Rules for that P urpole then, 
with the meridional Difference of Latitude, and the Difference of Lon- 
gitude (taken as Difference of Latitude and Departue) Gnd the Courfe. 
by the Sixth Cafe of Plane Sailing, and with that Courte, and the proper’ 
Difference of Latitude, find the Diftance by Cafe the Second of Plane: 
Sailing. | ; 

| | Week Aso VR bee 
What Cour fe and Diftance muft a Ship fail froma Place in Latitude 50.00 
North, and Longitude 03.10 Weft, to 4 Place in Latitude of 17.10 North, 
and Longitude 59.11 Weft. eis 
Lat. failed from 50 00 N. Meridional Parts. ¢ Long failed from—o3 ioW. 


Lat. bound to-——-——-17,_10 N. 7474. Long. boundtom——59 11W. 
32 SON. > 1046 - 56 o1W. 
60: : 2428 60 


— eae sf 3 ——— 
Proper Dif. of Lat.197° Miles. Mer. Dif. of Lat, ( Diff. of Long. 336! Mules 


| Having put Two Cyphers to the Difference of Longitude, and di- 
vided it by the Meridional Difference of Latitude, I find the Quotient 
to be 138, againit which, in the Table of Numbers (under Difference 
of Latitude and Departure) I find 54 Degrees for my Courlfe, and with 

- that Courte and my proper Difference of Latitude, I find my Diftance : 
to be 3348 Miles. | | | ZS 
The Courfe being thus found in Degrees, T want, in the next Place 
to know which Quarter of the Compafs it is in, that is, whether it be 
fo many Degrees from the North towards the Eaft, or from the North. _ 
towards the Weft, Sc. Todo which,, take the following Rule, » Bei 
Jf you are to fail from a greater North Latitude to a Jefs,. or from: 
“North Latitude into Sout 1; or from a lefler South Latitude toa greater, — 
then you mutt fail to the Southward. ie | 


3 m d But if you are to {ail from a greater South Latitude to a lefs, or from: 
South Latitude into North; of from a lefs North Latitude to a greater, 
you muft fail Nosthward. ae mike he 


ee. SS tage 
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Mercator’ s Sailing. ee 


lefs Weft Longitude to a greater, or from Eatt Longtiude into Wett, 


« 


more than 180 Degrees, and then:you mutt fail to the Eaftward. 


But if you'are,to go from a greater Welt Longitude to a lefs, or from 
a leis Eaft Longitude to a greater, or from Weft Longitude into Eaft, 


more than 180 Degrees, and then you muft fail to the Weltward. 
3 By KoA Ee Cre 


In the foregoing Cafe of Mercator’s S ailing, I find by the two Lati- 
tudes, that I am bound from a greater North Latitude to a lefs, viz. from. 
50.00 N. to 17.10 N. then by the Rule I mutt fail to the Southward ’; 
and I find by the two Longitudes that I am bound from a lefs Weft Lon- 
gitude to a greater, viz. from 3.10 Weft to 59.11 Weft; then by that 
Rule I am to go to the Weftward, therefore my Courie will be South 
54.00 Weft, or SW. three Quarters Weft nearet. — | 
This firft Cafe of Mercator, being the Cafe that is always made Ufe of 
_ to find the Courfe and Diftance from Place to Place, or to find the Bear- 
ing and Diftance of any Place from the Ship at any Time, I have fet down 
the Work of it at large, and fhall leave the other C afe for the Reader to 
exercife himfelf with, by working them by the Rules already given him. 


A Table of the Angles which every Point and Quarter Point of the Compafs 
. makes with the Meridian. — | | 


hes | 25 : ) 17 UO 
| ra | 23.12 , | 63.75 56 
{i tr TS! | 3 “ys (41s) 7 178 45 
“|x fig oa | 38 [a6 3a] | 5k [go oa] | 7% [8x a4 

{12 PO 52] | 3t a9 22] | 5h for 5a] | 7: 8s 2g 

} 7s [19 41] | 92 443 | 53 [04 41) 4 79 87 11) 

om ee ae! 6 167 30 8 '90 oo 

~The Ufe of this Table is to turn Points into Degrees, or Degrees into Points, 


as follows : Suppofe I would know how many Degrees 5 Pointsare, then I look 


fin. and againft that ftands 3? Points. 


imi 


ide cr 


If youare to fail from a greater Eatt Longitude to a lefs, or from a 


you mult fail'to the Weftward, except the Difference of Longitude be. 


~ you muft fail to the Eaftward, except your Difference of Longitude be. 


for 5 Points, and againft it I find 56 Deg.15Min. Or if I would know how _ } 
many Points 42 Deg. 17 Min. are, I look for the near eft toit, which is 42 ae roe a 


hw a ‘ pe. = “4 Z : _ 
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pe Plane Sailing. BN cys 
The Courfes and Diftances being fet down in a Traverfe Table, as 
in Page (52) it will be found neceffary for the ready looking them out 
in the Table of Difference of Latitude and Departure, to know what 
Angles they make with the Meridian, (or as we commonly fay) to know 
how many Points there are, for which Reafon I have here given the 
_ Figure of the Mariner's Compafs, which is to be ufed as follows. 
Example yf. Suppote I would know how many Points I muft look 


out for in the Tables of Difference of Latitude and Departure, for a 


SW. by W. Courfe. 
Look in the’Figure below, and againft the Point mark’d with S.W. 


by W. you will fee the Figure 5, which fhews that you mutt look out 


for 5 Points. 
Example 2d. How many Points is E. by N. 3 E. againtt KE, by N. 


[find 7, and my Courfe being 3 Points more, it makes 7 4. 
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The Up of the yforegnieg Tables of Numbers. 


-N thefe Tables each Page is divided into two Parts, by a Bick 
Line drawn down the Middle; and each of the Parts are marked 
at the Top with the Year for which they fhew the Numbers; and un- 
der that, the Left-hand Column of each Part is marked with the Days 
of the Month, and the other Columns with the Months of the Year: 
So that if you would know the Number for ay Day, fuppofe, for 
Example, on the 26th of March, 1776. 
Firft, Find the given Year 1776 at the Top of the Table, and then 
under the given Month, which is March, and right againft the given 
Day of the Month (which in this Cafe-is 26) you will find the Num- 
~ ber 16, which is the Number for that Day; and if from the Number 
fo found you fubtract 10, the Remainder will be the Moon’s Age tor 


that Day. 
Pe be Ue of the T. able of the Ti imes, anfivering to the foregoing Numbers, 
In this Table the Left-hand Column is marked with the given Num- 
bers from 11. to 40, and the Figures right againft any of thefe Numbers, 
give the Time ADVE TNS to it in Hours and Minutes. 
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as for Example, London will be found under the L 

YT, re under S, €&¢. and the Figures right ag 

| the Time of High. ‘W ater at that Place on ‘the F 
Moon, 

Then. if it .be. required to ‘find the Time of. High Water at any 
eilace upon any given Day, Firft, (by the Tables of Numbers’ and~ 
“pimes anfwering) find the. Number and Time anfwering for that. 
| Day, (as before - taught) and to that Time add the Hours and Mi- 
nutes that ftand-in the Tide-Table againft the Place you would know, ~ 

the Time of High. Water at, the Sum, if it doth not exceed 12 Hours, ° 
_ will be the Time of High Water required ; but if it fhould be more 


- than 12 Hours, then fubtract 12 from it, and the Remainder will be — 
the Ti ime of High-W ater. 
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EXAMPLE 1 ee 
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pty 1 pthergor.of January, 1775- 


By ai Table of N Numbers I -find the Number. pr 
to be 38, with which Number entering the Table of Times, I find. the 
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' Table, I find againtt j it 3 Hours, which added to the Time before found,» 
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EXAMPLE I. 


Suppofe it was required to find the Ti ime of High Water at St Helen’ ™ , 
Lh. the 28th of April, WaT 7D.. 
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Time (as before) 9-36 gives 20.06, from which fubtraét | 12.00, andthe 
Remainder 8 H. 06 M. is the Time of High- Water required. 
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‘To find the Sun’s Declination by the foregoing — 


TABLES, 


‘NACH Page of the foregoing Tables contains the Sun’s Decli-_ 
nation for the four Years that it is marked with at rhe Top, and. 
is divided into thirteen Columns ; the firft of which to the Left-Hand, 


 fhews the Day of the Month, and the other Twelve the Months of 


‘the Year, fo that if it be required to find the Sun’s Declination for any. 


Day, as fuppofe for Example, on the 21f of Auguf, 1779: Fist I 


look for that Table that has 1779, at the Top of it, and then right 
againft the 21ft Day of the Month, and under Auguft, I find 12 09, 


which fhews the Sun’s Declination to be 12 Degrees og Minutes North; 
according to the Title at the Top of the Column. 


_ The Sun’s Declination in thefe Tables being calculated for the Me-. | 


-sidian of London, if you fhould be confiderably to the Eaftward, or to 
the Weftward of London, it will caufe fome Alteration in it ; to correct’ 

which, the » . Sas 
Table of Variation of the Sun’s Declination is to be ufed as follows. 


Firft, Look out the Declination for the given Day of the Month, and 


for the Day following it, and fubtraét the lefs from the greater, the 


Kemainder is the daily Variation. : : 
Second, Obferve whether the Declination be increafing or decreafing, 


_. which you may know thus; if the Declination for the Day following 
' the given Day be biggeft, then it is increafing ; but if it be leaft, itis 


cecreafing. 


Third, Look for the Daily Variation in the firft Column of the Ta 


ae > 6 es a ts 
Tas hag OS 


4 


PY 
‘ 
F 


% 
| 
it 
Hy 
EF A 


aoe 


“ 


December | 


118 50|21 O2|22 51/00 44102 16. 32 
a\18 54|21 O6l22 54/09 48102 14 3116 30 
3\18 58|21 10j}22 58/00 51/02 16 40 
4lig03|21 14)23 02/00 55/0% gl1o 54|12 42114 39 16 45 
5\19 07 21 18/23 05/00 5g|o2 5 10 57|12 46)14 43116 AQ 


12|21 22/23 og|Ol 02|02 54 04 59107 93 
16|21 26123 13|0f O8j02 58/05 93)°7 O 


sli 12/13 0014 SQI7 © 
ru 16}13 C415 03117 11 
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17 15 


17AZO 


rglt3 GBll§ 07 
23113) ig 12 


~26\13 15lt5 16117 24 


13419 42/21 
i4|1g 46|21 3013 Igitg 20\17 29 
15|19 51|21 


— eS 


23\15 24/17 33 
39/03 34/05 49,07 
43103 38105 44|07 
46103 41/05 49:97 

50/03 45105 52/07 

s4lo3 49|05 57/08 


16l22 20l00 o4|o1 58 03, 53|06 01j08 04 
20|22 24.00 67|02 01/03 57 06. 05 08 08 


26|20 37|22 39|00 
27|\20 41|22 43|00 
28\20 45|22 47\00 | 
29|20 49, = [00 3 


A TABLE of the Right Afcenfion in Time, and 
Declination of fome of the moft noted fixed Stars, 


| | | } Right- | Declina- 
The Names of the Stars. | 2)  Afcen.” | tion. . 


ee a | PERS RL 
She Bred Siar Of MPs as Aviat ies pls | ik 
Wedufa's Head, Aired sce ek oe Nn 3 
The Bright Side of Perfeys——————_- 
The Bull’s Eye, Aldebaran oe 
The Goat Star, Capella ———_+ 
The Bright Foot of Orion, Kegel ————_—_.___ 
The Northern Horn Of the Bul} 2s be a Shy 1 
Or on’s Left Shoulder ee 
The Southern Horn of the Bull —_——_—— 
Middle Star in Orion’s Belt —. 
Orion’s Right Shoulder ee 
uriga’s Right Shoulder i 
Bright Foot of Gemini ———~ —-—___.___ 
The Dog Star, Syriug ——o0— pa 
Caftor, or the Head of -the Northermof Twin —a-|. 
The little Dog Star, Procyon ma» | 
Pollux, or the Head of the S outhermoft Twin —— 
Eydra’s Heart ———__. , cts 
Tbe Lycw’s Heart, Regulus + St | 
The Lower of the POT E CP § nati mek tsi ie 
The Upper of the Pointers Se 
The Lyon's Tail, Deneb——— 
Upper of the two laft in the Square of Great Bear—| 
The firft in the Great Bear's Tai] 12a 
The middle of the three inthe Great Bears Tail—| 4 
Lajt but one in the Tail of Hydra as mas 
Laft in the Great Bear’s. Tail —~ a 
Ar Burus 
Bright Star in the Southern Balance —m: 
-oremoft Guard 
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A TABLE of the Fixed Stars. 


ay 


- A TABLE of the Right Af{cenfion 
~ and Declination of the Crofiers: 


ee < 


iene 3st po eae 
~The Weftermoft. of the two middle Stars ———— 
The Eafermot ——————_$ 
‘The Northermoft or bigheft Star —-———— 
The Southermoft or lowe ern 
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Afcen. 
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12 
412 
12 


03 | 


33 
18 
12 


PAR ee tadkt «3 
| Right | Declina- 


H. M.|D. M. 


tion 
57... 28 S 
58 26S 
55 305 
61 48 5S 
| To 


ay eee | Right | Declina- 
The Names of the Stars. Afcen. | tion. 
i Mia. D- M.- 

Bright Star of the Crown Dk? ge Le ea a er EY ares BS 

. Bright Star in the Serpent's loee Aes 3 ated Isat a he N 
The Scorpiows Heart, Antares ———— | 16 41 | 25 6 S 
The Head of Hercules De cee a ORT BAAN 
Tn the Head of Serpentarius———-— | 17? jae. .44N 

_ Bright Star inthe Dragon's Pend | meme PF GOV O11 34 N 
Tie gear hn 18: een p84 33 N 
Swan's Bear Sig ein? Ps Oe name ES SSN De eae a a ee N. 

| Bright Siar im (heap ae 19 39 | 08 14 No - 
The Swan's Tail ° a | 20 8B AA tg N 
Pegafus’s Mouth ————-—-——__| 7" 27 108 39N 
Fomelhaut Sie ee eee wal eed 5 

 Pegajus’s Wing, Marchab — PS MA oO OES lage Bates 

'. Pegafus’s Leg, Scheat — pe | 22 26° 43 N 
Caphus's Knee. —-—-— | 230 20 76: OF N 

« Lhe. Head. of Andromeda. ———_—_—— | 23 54. | 27 34 N. 
End of Pegafus's Wing, Algenib ——-——-——— 23 58.|)13 39 N: 
Pole Star : : —— ——— a oO 42 $37.00 N 
Girdle of Andromeda —-————————| °° 53 | 34 o5 N. 
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To work an Obfervation, or to Gra the Latitude 
of the Place by the Tables of the Sun or Stars 
Declination, and their Zenith Diftance, &c. 


Note, HEN you take an Obfervation of the Sun, by the Con 
yoo mon Sea Quadrant, the Degrees and Minutes that your 


Glafs Vane ftands at, will give the Zenith Diftance (or Complement 

of the Meridian Altitude) with which, dnd the Declination found in the 

Tables, you may find the Latitude as follows. | 7 
Firft, Take Notice whether the Sun or Star be to the Northward 


to the Southward, call it South. Then, 


_ Second, If the Zenith Diftance and Declination are both North, or 
both South, fubtraét the lefs from the greater, the Remainder will 


tothe Northward, call your Zenith Diftance North; or if they are 


if that be greater than the Zenith Diftance, otherwife of a contrary 
Name. aie | | 
Ewample tft. Being at Sea on the 23d of Auguft, 1775, I obferved 
at Noon, and had on my Quadrant 8. 34. (and the Sun to the North- 
ward of me) what Latitudeam I in? <> ee 
Zenith Diftance’ 
iia. slecknation ————_— 


ae et eae 


—_ . §, 34 North 
ms Pacman Seon en tenn TY, 29 North 


Example 2d. Being at Sea on the 23d of December, 1 took the Alti- 
tude of the Dog Star Syrius, (on the Meridian to the Southward of 
me) 60. co, I wou'd know the Latitude ? 

Note, In all Cafes (except where the Obje@ is obferved on the 
Meridian below the Pole) if the Meridian Altitude be given inftead 
of the Zenith Diftance, (as it is in this Example) then fubtra& ic 
from @o. oo, and the Remainder will be the Zenith Diftanee. 2 
_ Meridian Altitucefrom go. 00, leaves the Zen, Dift, 30. 00 South 
' Star's Declination (by the Table) ———— ——.16..23 South 

Latitude by Obfervation 
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heat 


Sight Vane ftands at, being added to the Degrees that your Shade or 
or to the Southward of you at the Time of Obfervation ; if they are 


be the Latitude you are in, of the fame Name with the Declination, 


Latitude by Obfervation —————-______ a North ? 


fe ose} 
To work an Obfervation. 


Cafe the 2d, Vf. the Zenith Diftance and Declination be one North 
and the other South, add them together, and their Sum will be the 
Latitude in, of the fame Name with the Declination. 
Example 1ft, Being at Sea on the 3d of November, 1775, I obferved 
at Noor, and had on my Quadrant 8 17, (and the Sun to the North-* 
ward of me) I demand the Latitude ? ce ee 
; Zenith Diftance ——— 08.17 North 
‘Declination—— Bo ee Le OO SOU 
Latitude by Obfervation ——-—— to (29.52 2A ULL 


ane 


Example 2d, Being at S<a on the arf of Fune, 1777, 1 took the 
Altitude of the Bright Star in the Harp Lyrz, (on the Meridian to 
the Southward of me) 51. 00, 1 demand the Latitude ? 


Complement Altitude, or Zenith Diftance —— 39. oo South 
Star’s Declination —— ee 2 ee IO INGLES 
Latitude by Obfervation — : : a2 33 North 


The foregoing Rules are for obferving by the Sun or Stars, when 
they are at their. oreatelt Altitude, or upon the Meridian above the 
Pole; but as in fome Parts of the Earth the Sun does noc fet for feveral - 
‘Days, and (ome Stars never fet; in that Cafe they may be obferved 
upon the Meridian, twice in the 24 Hours, that is, ence at their oreateft 
Height (as before) and again, when they are at the loweft, or upon 
the Meridian below the Pole; to work which Obfervation, -take the | 
following Rule. pa : Gee 
Add the Complement of the Declination to the Meridian Altitude, 
the Sum is the Latitude of the fame Name with the Declination. 

Example, Being at Sea, | took the Altitude of the Pole Star on the * 
Meridian below the Pole,.46.. 21. I demand the Latitude ? . 


Meridian Altitude 46, 21 
Complement Declination ———~——~—— or. 56 North 
- Latitude by Obfervation ———— 48. 17 North 
| hes aac! : vee 


a 


REMARKS by the Revifor.] The Author in the above Rules and Examples, takes 

- the Sum of the Numbers ound on his) Quadrant, and works with it, as if true, to 

“find the Latitude; But the Latitude fo obtained will be feveral Minutes from the true, 

_ | ‘Latitude. For obtaining which, the Zenith Diftance, as found by the Quadrant, mult. 
be correéted, as fhewn in the MARINERS COMPASS RECTIFIED. | 


| EEoes ly ee 
The Ufe of the TABLES of the Sun’s and Stars 
Right Afcenfion,in finding what Time any known 
Star will be upon the Meridian,on any given Day. 


Rule, Look for the Right Afcenfion of the Sun and Star in the fore- 
going Tables, and fubtract the Sun’s Right Afcenfion from the Star’s ; 
but if the Sun’s Right Afcenfion be biggeft, add 24 Hours to the Star’s 
Right Afcenfion, and then fubtra& the Sun’s from it, the Remainder 
will be the Time of the Star’s coming to the Meridian after Noon. 

Example 1ff. What Time will the Lyon's Tail Deneb be ‘upon the 
Meridian, on the 14th of Apri? dct rps yl Cie 

Star’s Right. Afcenfion-———+~~«. aa 1, 2 

Sun’s Right Afcenfion —--—-_—_—___ 

Time the Star will be on the Meridian 
_ Example 2d, What Time will the Ball’s Eye be on the Meridian on 

‘the 26th of Offober ? | as 
Star’s Right Aicenfion 4h. 22m. add 24, makes — 28, 22 


men OL, 22 


Sun’s Right Afcenfion —-~-——— —— 14. 04 

Time the Star will be on the Meridian-———-———_ 14. 18 That is, 
‘Ofober 26th, at 14h. 18m. from Noon, or at 18m; paft two in the 
‘Morning of the 27th. | 


To find what Star will come upon the Meridian, at any given Time, 

_ Rule, Add the Time from Noon, to the Right Afcenfion of the Sun, 

the Sum will be the Right Afcenfion of the Star required to be known, 

with which eriter the Table of the Star’s Right Afcenfion, and find 

what Star’s Right Afcenfion agrees with, or comes the neareft to it, and 
this is the Star required Dh a ies 7 


Example tft, 1 would know what Star would be on the Meridian, os 


about Eight at Night, on the 7th ef April 2 bis an 


Sun’s Right Afcenfion 2 2 Seen ey 
Time from NOt mee ie 8. 06 


Right Afc. of the req. Staf, the neareft to which 09. 06 is Hydra's Heart 
Example 2d, 1 would know what Star would be on the Meridian, at 
£ paft 2 inthe Morning, onthe 26th of Fume ho mm 


‘Sun’s Right A fcenfion———+—-—<»______ 06... a3 e684 a 
Time from IN 00.1 eee ee rence hoe 4. IZ 


Rt. Adc. of req. Star, neareft to which in the Tables20. 37 is Swan's Tail, 


Pare | 


— 10, 03 at Night 


Places, accountin 


Places Names. ~ 


A 
The Coaft of 
England. 


———| 


Bans a 55 
Newcaftle————"|55 


54 


Dunnofe ————— 15° 
Portland ——— 59 


St, Mary Scilly ——— \49 
| Hartland Point——— 5! 
Lundy Ifle —|51 
Briftol — §t 
| St. David’s Head ——|51 
Barley Ife ———5" 
Holyhead 
Liverpool —————— 53 | 
Whitehaven —————|5 4 
Carlifle ecatalay 


SP Bees. 


. The Coaft of Scotland. 


Glafgow eee ise gt. [04 


N. Part of Sky Ifle — Z\o 

Pe Part Lewis Ile — 8 ae S se 
t. Kilday —————157 52 =o 

Farra Head = 58 cain , 


Ifles of Orkney-———|s9_- 19. ° 
Shetland S. points = 60 a 
Buchannefs "5745 ol 


“ Meridian of LONDON. 


Places Names. Latitude | Longit. 
D. M. |p. M. 
a) ae —— 2 F 
Aberdeen ————— — 157 24. Njot 40W 
Duobee —————-— 56 28 No2 40W 
Edinburgh ————155 58 Moz 5gW 


ASAE I 53 12 


Dublin 


Bellfaft ———~— aa _ 154.39 


Seat 
Helighland -————~ (54 
Hambrough ———— }53 
Embden ——- —— [53 
The Fly ———— 153 
The Texel ———— 153 
Amfterdam ————— |52 
Rotterdam ———-~{5! 
The Bull ——-—— 152 
Sluice ————- ————_ {5 ! 
Calais ———- ———— 159 


Cape de Hague - 


The Coat of {reland. 


The Coatt of Holland and Flanders. 


The Coatt of France and Portugal. 


Gafkets —————-- "49 “50 


Guernfey ———-—7 49 33 No2- 20 


aa 


Wexford ——— 5213 O74 27: “ 
Waterford ————|5” Ye) ca o8 408 
Corke——_ 5 49 99 30 
Cape Clear ———— 5! 17 edit ott 
Limeric—— -———— [52,73 & 322 Beeb rr 
Galway ——— 53 o7aicg9 49s 
Slime Head ———— [53 20f11 15 0 
Londonderry, ————"|55_ 0° 07 5° 


T 


98 
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Places Names. 


GS eee ee ewe eee, 


The Coak of 


_{ France and Portugal. =* 


| Morlaix - 4 
| Ufhant toa seam [48 
| Breft——-—_______ |g 
cp Pennant AL 47 
be Bet ie es a 

} Nantz- ener [47 
Ifland Dieu Eczema Sch a ser 
| Ifle of Ree 

| Rochel 


{| Oporto ——. 
i Burlings “Sarena = aang 5 
| Rock of Lifbon ——— 38 
| Cape St. Vincent—— 36 
~ | Cadiz ——-— | 36 
~ | Cape Trefalgar 50. 36 


On the Main Continent within the Straits, 


Gibraltar en 5 


«Cape de ‘Gat ()-—___. 36 


a Cape Paul_—.,__., 38 


Cape Martin ———_. 38 
P Barcelona mma AI 
i Marfeilles——-——__ 43. 
Toulon ——/43 
Genoa ——__. 
{Leghorn ——___. 43 
Rome SE Pmecesen 
Naples 

Cape Sparteventuro— 
Gime Collone —~—. 38 
Gallipoli ——_ __.|; 


Cape St. Mary exemme 


» Places Names, 


g : 7 a 
a ‘ Se ee 


ae | 


ULC. 43 
Venice — 
Lepatity ) 2. ys 


Cape Matapan 36 | E 


Cape St, Angelo ~-— | 36 
Athens : 


| Cape Martelo South if 


Part of Negropont 


| Pepe Monte San&o— 40 
Ga 


lipoly cae eae 40 
Conttantinople —-—~|40 
Smyrna 
Ephefus 
Antiocheta 


34 
RI 
oe 


3% 


32 


Algier 


Cape de Tres Forcas 3 5. 


J etuan—— 2 cil 
Celta ee ge 35 
ANSTCY pu sy 


| (Zui bGr at Tene | 
| Hormentaria—_ 38 


Majorca Cia. 
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~ Places Names.” 


Iflands within the 
Straits. 


LE, SSS 
Gorgona pus: ecrress ee 
Captia ————-— 

Lilboa —-———- — 


Affinee ——————= —— 04 
Cape 3 Points ————|°4 
River Volta 05 
River Formofla-——-—— |©7 
Cape Formofa ————|04 
New Callabar == \04 
Old Callabar -———|04 
River Camaroons———|03 
River Angra—————— 00 
Cape Lopez =———=— 00 
River Congo =~ (95 
Angola = — \08 
Cape Negro =———— 16 
Cape St. Thomas-——|24 


Mefina————— $0. OF. 
Maritimo ——— —— 33° 
Cape Paffaro-——-— 36 
Malta ———-———— |35 
Corfu ae ene 39 
Zephalonia ————=- (33 
Tant (37 


| Jaque Jaque ———— em 104, 16° 02 47 


Lancerota— ————— 29 


Cape Bona Efperance |34 07 @ 119 


Cape Solomon Eatft- 
end of Candia — \ aa 
City of Rhodes-———  Weftern Iflands. | 
Weilt-end of Cyprus— 
Corvo =——— = |39 5+ 13° 
Flores ——— "39 3? z. 30 
5 Fial ——_———- 78'° 59 = 23 
a alas 6 ad, at Pico ————_-- [38 407 |27 
The Coaft of Barbary and Guiney. St. George = }38 52 126 | 
. ae eee Tercera ——— 38 57 S25 
Cape Spartel = St. Michael — 38 06 123 
: 2 De: partel ee , re) ‘og Ove ; ake SD ae 
Sallee ——— ~ a 0 St. Maries > 30°59 73 
Cape Cantin — 32.357 \e9 
Cape de Geer. = 30° 27 |10 The Canary Iflands.: 
| Cape Bajadore———-|26 04 Ar15 ae ae, 
Cape Olerado: 123, 41 Siig ferro ee eR Se 27) 54 17 
; Cape Blanco -=——-=|29" 32 a 17 Palma fe 8 OT? 
Senegal. oe ert 282/16 Gomera pee a eS" OO FY 
Cape de Verde ——— |14...43 a 17 | 'Tenariff ———-—- 28 23 E16 
River Gambia ———~|13. 2O8:F4 15 Madeira Weft-end —|32 44 ee 
\Sierraliops- ao 08. .36° 112° Porto Sanéto cH ae mapa i a 
Cape Monferado —-—|66...05- {40° 02 Canaria mW eee | eet Bl 5 
‘Cape Palmas 04 13-106 45 Forteventura =——|28 05 113 


no aA 


eopaytsuo'] YOAA : 


pain — osreb ata icouna lp Se, Sey ae ONE SOE 


| (tects ee 
AIA BLE of Latitudes and Longitudes, , 


Places Names. , Latitude. Longit. Places Nanies: 


Latitude Longit.. 


3 ee gm 


Cape de Verde 
Iflands, 


St. Vincent — 
St. Lucia omen 
St. Nicholas ——_2 
BY avets tere congas SUEY = 
Fuego ——|14 50f l23 41s 
St. Jago 08 B03 5609, 
Tfle Of Miay — emer 15 148l22 oz 
16 50° |22 68 o 
romeoree bs atiliass- Wiki b= ka = 


(O04 «124 39 
17 00 Ziza’ 30 
16 50S ]23 48 @ 
14 287124 02 


Vifegapatam ———|17 43 
Cape Palmiras ——=/20 42 
Bengal —— e122 17 
Cape Negrais 1623 z 
Malacca eemmmmmem—n!o2 2 31102 
Siam Entrance 14 18 “ 100 
Cambodia Entrance—|1o 38 2 
Cochin na 14 05 


lie-tal Ses 


Bonavifta 


Canton ——__- —__ 28. 
Amoy or Quemoy — 24. 35 
JET PO ome sumtenernemsmeay 29 59 
Nanquin ————.|32 


~The Southern Iflands, 


St. Matthews ————lo] 30 Slo6 o1W 


Afcenfion —s—____, 07 40 Sig 25w 
/St. Hellena —~——-116 00 S106 14W 
Fernandepo —————|oz_ 40 NI10 30 E 
rinces —_____.—_|o 40Njo9 I5E 
St. Thomas ————-/o9 60 [98 20 F. 
Annabona 02 10 Sloz7 27 E 


Madagafcar ) S. endl2 gee 
or St. Lau- $ 

rence—— a .end 32 
Mayetta — 13 
Mohilla See wees | J 2 
CONDO. et is 
j St. Juan de Nova ——116 
Mauritius— : 20 
Diego ROYS —anneneees Ke) 
Romiras de i ater 


The Coaft on the Main Continent in 
the Eaft-Indies. 


Cape Lagulias 
_ | Cape Corientes ——— 
| Mofambigque 
‘River de Fugos 
Cape Baffos 


Caftelmas—. 
| Amfterdam — 


38 
St. Brandon ——____]}g 


04 06 [47 38 


Cape Guardafoy ——l11 44 |r 20 Diego Gratiofa  ——{og ke 
Cape Rofulgat—_—_az 41 [59 45 Quebella — —=}03 ‘ 
Cape Muca 1273. 32 & 59 45 s Baffos de Chagos ——106 
|Buffera) —— ———|29 45.149 20 Yas de Diego Rays —Io9 
Surrat a 


— ]21 tORI72, 25h 
GOB mr nomic 5 91 Blog 

Callicot ——-——li] 16 215) 
Cochin “109 540]175 55 & 
Cape Camarine ——o7 50 |77 
Fort St. George ———!13 11 {80 
Dew Point m———=116 68 [91 


: - > f N. end— O7 
Maldivia eS" ended tee 
Malique ———. __ 09 
ACR ONE es a 12 


Abdeleur xm |] 2 


Places Names. — Latitude Tent. 


qa ' on 


The Coaft of : 
Brazil, &c. Dene Da Me: 


Cape St. Auguftine —lo8 3 55S) hilo 2OMAL 
Cape Roque m= 105. 09 St35. 47W 
Triftian de Cunha —— 37° 05 Si13 24.W 
Trinidada— 20 30 Sizq. ooW 


St. Bartholomew ——]i7 52 
St. Martinis ————= {18 06 
Anguilla ———— ama 
OV LUMENS 57 Sess ac 
St. Craz ———_. —_ 
Bie Que wpeeenteen enne ene 
Porto Rico St. Johns |: 
St. Domingo Hifp: — 

Port Royal Jamaica— 
Eaft-end of Cuba —— 
Havanna — 
Bay of Hondy 
eas St. eS RBA 


Main Continent in the Wekt-Indies. 


|R. Amazons Entrance]oo 
North Cape memes [2 
PSULRAM 4 tere JOG 
Oronoque— - [08 
Cape Conquibaca——|12 
Carthagena——-——. 10> 
Scots Settlement —— |o8 
Nicaragua Entrance 11 
ie Catoche ~ 
Campechy ———- 19 
ie Vera Cruz rommnsenmeer | 1.9 
| Efcondido ——-__]35 
| Cape Florida 24. 


Bermudas — iat 25 [63 40.) 
N Top of Bee Deon be We 
Bahama Iflard —-——~— |26 soe 79 36 
-Abacco S. Point —— 26° 00° 173 Ds | 
Harbour Ifland Bei 37 Age Agony | 
Andros N. Point —— =|25 75° oem 2 
Providence Ze? Sh a 20. 2 : i 
ilathera S, Point —— 24. 403 a te d 56 
Cat land ——»«——~ 24, 7s 0g Sy | 
| Watling Iland —_—. 24 ay yaya, 35,2 
Rum Key--—-——_/23 BE (a Sees 


Eximg 23° 22517 
Crooked Ifland N. . ee me 55E 
Point - a oa 5 eat 
iArleins Bey 2 ~ -(22. 176 /74- Bea Gs 
ivtatapbieic® 2 5S, tag 
Atwoods Key ———-123. 10 
French Keys ———_ 22 40 


The. Caribbee Tilanids: 


_ , Trinidado 
abago Wett-end a 


“82° 


Antigua ee 
| Nevis ay 
St. Chriftophers . 

es pili ne 


a ( trope | 
1 OT ACB E of Latitudes and Longitudes. 


Places Names. 


Latitude | Longit. Places Names. | Latitude} Longit. 


| The Coatt of Iceland, 
| Greenland, Nova, : 
Zembla, and Nor- D. M. |D. M. 
thern Iles. 


4 Lees Foreland oe em 78 os 
1 Whales Head 7E a8 


| Hope Ifland come OB 12 ee Copenhagen $5 
| Cherry or Bear Ile —/74 30 118 08 Valiterborn ——___ Sr 
; Admiralty Ifle 75 05 154 50 Kalmer 


—— 56 

1 Fretum Borough ——|70 00 {61 20 Stockholm —_ a 

| Cape Candinofe 42° 35 SY Wyboure He 

1 Catnofe — 65 35 14] |Peterfburgh 60 

| Archangle Bar . 40.30) {Nitya | ee Se 59 
Crofs Ifland - 


Sweetnofe — ——— |68 452| |Riga sales 
Kilduyn —— 69 e a. Derwinda meee enon ~ 
North Cape ———_—— |} 23. 02 Koning fberg ——__ 54 
| Surroy = m——I71. 05 116 40 Dantoick men 5 
j Tromfound ————lyo 25 fic 30 Wilby in Gotland—— 57 
Leefort SW. Point —|68 15 : Bornholm a» eee 


Dronten 
Stadland ——_ 62 10 
North Bergen am__e= |6o 
| Naze of Norway ——|57 


Mardon —— 358 19N 08 
Larwick —————'58 54 Nog 
Chrifiana ————'s9 2oN 10 
Maetterland crema §5 53Nu1 


| | 


The Latitudes of any two Places being given, to find the Difference of 
Latitude between them, 4} 


Rule, If the Latitudes are 


both North, or both South, fubtra@ the 
Lefs from the Greater, | 


the Remainder will be the Difference of Latitude. | 
was . Buti} 


ree as Retihes; Hot Latitude. 


But if one Latitude be North, and the other South, then add them 
together, and their Sum will be the Difference of Latitude. 

Example sft. “What isthe Difference of (Latitude between the Lizard | 
and Barbadoes:? divienencca* 


Lizard, in Latitude a 49 67 
sBarbadoes, in Latitude 12 68 ‘N. 
~The Difference of Latitude 36 69 N. 


Example 2d. What is the Difference of Latitude between Famatca 


and Cape Bona Ejfperance? 3 
. Famarca, in Latitude phi py fo, 
_ Cape Bona Efperance, in Latitude Qh BPS eK 
The Difference of Latitude ——— gi 47 which Deg. 
being multiplied by 60, and the odd 47 Min. —— 60 


taken in, will give the Difference of Latitude in— 3107 Miles. 


Rules for liatitede: 


The Latitude fail’d from, and the Difference of Latitude being 
‘given, to find what Latitude the Ship is come into. 

Cafe the yf. When you fail from North Latitude to the Northward, 
or from South Latitude to the Southward, add the Difference of Latitude 
(it being firft brought into Degrees, if need be, by dividing it by 60) to 
the Latitude fail’d from, the Sum will be the Latitude you are come 
into, of the fame Name with the Latitude fail’d ‘from. 

Example it. A Ship from a Place in the Latitude 14 10 N. fails 
to the Northwaad till fhe makes ‘her Differénce-of Latitude 04 21, 
What Latitude is fhe come into ? ee 1 Sng 


Latitude fail’d from—————— - v4. 1@N,. 


Difference of Latitude ——— 04 21 
Latitude come into———— prea 8 ga WN. , 


| Ruample 2d: AShip from the Latitude 29 17S. fails tothe Soutly 


ward till fhe makes her Difference of Lativade 374 Miles : cena 
Tinude is fhe come into? aie 


antude itd trom ———_— 29.17 5. 

Difference of Lat. 374,Mules, divided by 60 makes 06 14 

Latitude come into eee i) Blea 
4 | Ted P es “Cab 


4 t 


Bebe. « ioe en a eer ial ore 
f phe pei teen Pedckd co aldeeebene 


facial i SADT hale Ot De 


106 Rules for Latitude. — 


Café the 2d. When you fail from’ North Latitude to the Southward, 
or from South J.atitude to the Northward, fubtraét the Difference ok 
Latitude, if leaft, from the Latitude fail’d from, the Remainder is the 
Latitude come into, of the fame Name with the Latitude you fail’d: 
from. 

But if the Difference of Latitede: be, bigoett, ee fubtract the La- 
titude from the Difference of Latitude, the AR enainder will be the La- 
tude come into, of a contrary Name to the Latitude you fail’d from. 

Example 1ft. A Ship from Latitude 49 14 N. fails to the South- 
ward till her Difference of Latitude be. 52 Miles. Want Latitude 
is fhe come into ? 

Latitude fail’d from— -——49 14 N,. 
Diff, of Lat, 521 Miles, divided by 60, makes 08 41 


Latitude come into 40 33 N. 


Example 2d. A Ship from Latitude 4 18: S. fails tothe North- 
ward till her Difference of Latitude be 10 24. . What Latitudeis. 
fhe come into? | san 

Latitude fail’d from- 
‘Difference of Latitude 


‘04 18S, 


Latitude come inta ———--—-—-----——- 06 06 N. 


a. prea Rallis for Longitude. 


The Longitudes of any two Places Bein piven, to find the Differ- 
ence of Longitude between them. ~ 

Rule. If the Longitudes are both Eaft, or both Weft fubtract the- 
leffer from the greater, the Remainder will be the Difference of | 
Longitude. | 

‘But if one Longitude be Eaft, and the other Weft, ‘then add them. 
together, and their Sum (if lefs than 180 Degrees, will be the Differ- 
ence of Longitude ; but if it be more than 180 Degrees,) then fubtraét — 
it from 360,00, and the Remainder will be the Difference of Lon- 

itude. 
: Example 1ft. What is the Difference of Longitude between | Cape 
| ero and ae 
i ‘em “Cale 


i: 
x ° 


meg SP te so PR A ts, oa ceed a Rate Foe. 
SNe See eS ee a CS gas se ss ee ee eae Se ee ekal 
sae (ic Rial BSF ow ee NS SR TS he ee ee 
Meee : = = een ee Wie an eae 


| “Rules for Longitude. 107 r 
_- Cape Finiftere, in Longitude 99 40 W. 
Antigua, in Longitude ———————~ 61 45 We | 
The Difference of Longitude — 52 05 
Example 2d. What is the Difference of Longitude between Barcelona: 
and the Rock of Li/bon ? 
Ror celones, 1n..Lopeide ¢ ay 02 18 E. 
Rock of Li/bon, in Longitude ———-——— 09 59 W. 


The Difference of Longitude——--——— 2 08 | 4 

- Example 3d. What is the Difference of Longitude between the S. E. a 
Point of Yapan, and the Ifland of S¢. Chriftopher’s ? | 
SF, Point of Fapan, in Longitude 

St. Chriftopber’s, in Longitude 


140 30 E. 
on eG NY 


Exceeds 180,00—=203 10 
Subftract it from—360 00 


Remains the Difference of Longitude—156 50 
-- "The Longitude failed from, and the Difference of Longitude being 
~ given, to find what Longitude the Ship is come into. | 

Cafe ft. When you fail from Eaft Longitude to the Eaftward, or 
from Weft Longitude to the Weftward, add the Difference of Longi- 
‘tude to the Longitude fail’d from, the Sum (if lefs than 180 Degrees) 
is the Longitude come into, of the fame Name with the Longitude you 
failed from. 

But if the Sum fhoald be more than 180 Degrees, then fubtrac it 
from 360,00, and the Remainder will be the Longirude you are come 
‘into, of a contrary Namie to the Longitude you failed from. 

Example 1. A Ship from Longitude of 48 21 Eaft, fails to the Eaft- 
ward, till fhe makes her Difference of Longitude 287 Miles. What Lor- 
gitude is fhe come into p | : : ; 

. “Longitude failed from ———~—- 48 21 E, 

Difference of Longitude 287 Miles, or-— 04 47 
fine -_. Longitude come into 03) Sirs O83 Ba 
es a Example 2d. A Ship from the Longitude of 178-47. W., fails to the 
 Weftward ull her Difference of Longitude be 12 17: What Longitude 
isthe comeinto? A NAA iD) m oeroliol Soo. 


P 2 


5 aa Soe 


antl aca 


Flere follows a Table-of Meridional Parts, to every 


— ¥o8 : Rules for Longitude. 
Longitide failed from —-_. __. 178 497 W. 
Differ 


rence of Loneitud@—— a SD hy 2 
Exceeds 180.00 — IQ 04 
Subtraét-it from 360 oO 
Remains the Longitude come into —— 168 56 E, 
Cafe the 2d. When you fail from Eaft Lon K 
or from Weft Longitude to the Eaftward, fubtra& the Difference of 
Longitude (if it be leat) from the Longitude you failed from, and the 


Remainder will be the Longitude come into, of the fame Name with the 
Longitude failed from, | 


gitude to the Weftward, 


But if the Difference of Longitude be the biggeft, then fubtrat 
the Longitude from the Difference of Longitude, and the Remainder. 


will be the Longitude come into, of a contrary Name to the Longitude 
failed from. : | 


Example t/t. & Ship from Longitude 98 17 E. fails to the Wett- 


ward till fhe makes her Difference of Longitude ¥4 21: What Lon- 4 
gitude is fhe come into? » sans | | on q 
Lonpiende failed front <tt—eees ohiceiecs 98 x7 E, ae ] 
Difference of Longitude pulmeestaemenndt € EC | a ; 
Longitude comé into i seeneiince 83 56 E. a 


| Example ad: A: Ship from Longitude 44 21 Welt, fails to the Eaft- 
ward till her Difference of Longitude be 81 (42: What Longitude is the | 
came into? | 7 : 


Bs 


Sap esas 
* sh eet 


— ‘ TS of ee 
eG 5 a rs A 


Longitude failed from ——_.—= 
Difference of Longitude ——________ 


44 21 W. 
81 42 


Longitude come into—— a 37 21, E. 


Degree and Minute of Latitude. 
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120 
121 
122 


124 


126 
127 
128 
129 
130 
131 
132 
133 
134 
“135 
136 
137 
138 


on Later: 


140 
141 
142 
343 


125] 


139 


380 
181 


r 182 
123 | 
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300 
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See sees 
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H 33 
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| 534 
f- 5354 
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592 
594 
595 
506 
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4183 [4294 14409 |4527 
96 11 
8 
4320 | 
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) | 
m|The Uje of the Table Of 


wea alee Meridional Parts. 

416 | 2 N this Table the firft and 
te } lat Column of every Pagé 
sog| simark’d M, beginning at Os 
Se 6land ending at 59, contain the 


| ° rf 
7.2| giMinutes aniwering to ¢vcly 


se _9|Degree of Latitude, the other 
eats a Columns mark’d 1d, 2d, We. 


L 5 eo 

2icontain the Meridional Parts, 
B anfwering to the Degree of La- 
it{titude they ftand under. 


17067 


139 
213 


" 289 
ie 61 So that if you would find 
176 1g{the Meridional Parts an{wering 
6o9|i-lto any Latitude, fuppole for 
pes 2°|Example, the Latitude 51,325 
to | look in the Column under 51¢. 
mY 


23 | “oh: ; 
ernie. and right againft 32 (in the 
13 }2sjColumn for Minutes) you will 
252 
355 | 27 : 

461 |2g\the two Figures in the iame 


_ 868) _570|29|Column that ftand above 20 


oe sS\cowards the Left - Hand, and 


g20|32lit makes 3620, the Meridional 
19045 | 33 : 
174 | 34 
fal 


Two Latitudes being given, to 
find the Meridional Differ- 
ence of Latitude. 


Cafe :ft, If both Latitudes be 
43\North or both South, fubtract 
is the Meridional Parts of the 

Leffer, from the Meridional 
Parts of the Greater, the Re- 
mainder will be the Meridional 


Cafe 2d. If one Latitude be 
North and the other South, 


$4\then add their Meridional Parts 
| scltogether, and the Sum will be 
S7+he Meridional Difference of 


58 ait 
Latitude. Q2 


59 


5 


[ 3116 ea | ie : a 

A TABLE of Amplitudes, from the Latitude | 
co deg. oo min. to the Latitnde 12 deg. either | 
North or South, | 3 | a 


t 


The Degrees of Latitude. 
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ie | eae Ber Iz 

aae | 

Pie; 

om eee aes | mesenogy 
MID M 

Se j 


RMON Neeeenned WaT eae Ceram Cows ce eet ee las! 
O}CO OO/OO ooloo ria OoOjOO0 
1J/OF OO}OI CoO}OI oo'or 


2102 Ocfo2 o2 
303 00/03 o3 
4.904 OClO4 


$95 C0105 Oolo5 oojo5 of 


5 03/95 05/05 o5105 oF 
6.06 00/06 00106 o9106 o} 


6 04106 06/06 07/06 08 


I5|t5 oojrs 00 I5 o1ll5 02 
16/16 00/16 01116 o1/16 02 


W717 20/17 23 
‘18/18 21/18 25 


— 24/21 OOl2r o1fzy oziz1 
22/22 OCl22 Qi22002/22 0: 
23/23. Col23 01/23 02/23 e) 


23,29'23 29123" 30:23 31123 


pl 


Ae TA. BIE of Amplitudes, from the Latitude 

13 Deg. oo Min. to the Latitude 24 Deg. either 

North or South. 
“ | 


The Degrees of Latitude. 


“woneUTpead 


0301 o4|ol O4jOl O4|01 Os 01 05 
o7|o2z 0802 08)02 09)02 10.02 11] 


i 2 EE ne ee cans cel SE A a ae es | 


z4\o7 37/°7 30107 33/07 37,07 4° 
28108 31/08 34/08 33 08 4208 45 


10 27/10 30}t0 34)10 38/10 43110 47|LO $2)TO 57 
oI1i Z0|lr 34)1! 38\11 43/1 48)rr 52\0! 58.12 03 
12 47|12 §2)12 57 13 03113 | fe) 


4 15 42|15 47 16 Oo|16 O5|16 12/16 19 16 : 


16 51[16 57|17 03/17 1O}t7 1817 25.17 34 

4\18 01/18 o7|18 15|13 23\18 31 18 40 
8 57|19 O5|t9 11/t9 20]19 28/19 37,19 46 
0 01/20 08|20 16)20 24)20 33)20 43,20 52 


os|2zt 12|21 20j21 29)21 ogi2t 49,21 59 
4 22 16\22 25|22 34122 44/22 55\23 06] 
6|23 04|23 12|23 20/23 2y|23 36|23 50/24 o1!24 12 
25 07/25 19 


4 33l25 46'25 sOl25 oslz5 10l25 2775 30 25 5tl 


_ ™ ee 


AOL ABLE of Amplitudes, from the Latitude 
45 Deg. 00 Min. to the Latitude 36 Deg. either 
North or South. | | 


The Degrees of Latitude. 


Herel 
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“donNeUryss 
JO saaisa 


©00 00!00 coloo 
| Vor 0601 olor 
202 12|oz 13/02 
303 18:03 20103 
4.04 25104 27104 
5105 31 
10,06. igo 
707 4 ‘ 
8'08 5 : : 9054 
! 9 10 52/11 OCO11 Og 
: 1 26/11 33/11 
S|12 2212 29/12 36/12 43le2 
1213 16/13 22\13 29]13 37 
13/14 23/14 31/14 38114 46 15 34|15 13 
14115 29 16 13/16 23 
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certo |) 
A TABLE of Amplitudes, from the Latitude 
37 Deg. 00 Min. to the Latitude 48 Deg. 


either North or ¢ outh. 


The Degrees of Latitude. 


aerate ek el a te 
BR 5th 40 4B ee a 
Bo| 

BS, see ES oa Ts Se 


o|90 00.00 9Q\90 00;90 OO 
1}>1 15/01 16jo1 17|o1 18 
nloz. 30,02. 32|02 34|e2 36 
33 45,03 48193 51193 55 
25 900% o5jo5 O8|05 


z2io1 23lot 25jor 26jor 25|o1 29 


<|o6 15'06. 21\c6 26|a6 
6127 31}07-37|07 43)97 5 
7\28 46 08 54]09 01/09 
gl10 02,10 11 TO Ig|Lo 


o5|07 12407 20\07 29 
3008 39/08 49|08 59 
og 56]10 o6j10 18|10 30 
11 21{1t 34fET 47/52 00 
12 47113 O13 10/13 33 
14 13|14 23}14 44lis o2 
1s 56|16 15\16 34 


aaa», i 


13|18 33 
39|20 00}20 23)20 A7\2¥ 12 


——— 


a an enn 


15|18 54]19 1O\19 27 23|z0 43\21 O5|21 23)21 52422 18|22 45 
16|20 11|20 28|20 40|21 05|21 25/27 4blaz 08|22 32)22 56123 23|23. 5°|24 20 
a1 2821 46\22 06|22 26/22 47/23 10/23 34% 
18122 46123 05|23 26123 47|24. 10 24. 34/24. 59|25 26|25 54 26 25|25 57|27 31 


, 


19124 03/24 24 24. 46]25 09|2 


02 56,02 59 


1 48|17 06/17 25117 45)18 06} 


[ 4320 sed 
| A TABLE of Amplitudes, from the Latitude 
49 Deg. 10 Min. to the Latitude 60 Deg. | 


either North or South, 


qd 


“‘uoyeurpe 


191 3101 33l01 3 
2]93 03,03 o6]03 1 


8/12 ited 
913 47/14 0 


£1135 34)36 3: 
22 337 27138 2c 
23136 33137 26)38. 23 4 
2329137 26138 30139 19}4 


A TABLE of Amplitudes, from the Latitude 
61 deg. oo min. to the Latitude 66 deg. either 


N orth or South. 


The Ufe of the TABLES of| 


The Degrees of Latitude. ; 
Sha | Amplitudes. 
op 
B08 | 
Ba! 61 2 | 6 6 6 
2 ms ? ? The Amplitude of the Sun, or any 
7 ee ee an | Star, is fo many Degrees Diftance 


das they rife or fet from the Eaft o: 
Weft Points of the Horizon, either 
Northerly or Southerly. 


“ gloo Odloo aojoo 90j09 OO 00 OO}|OO O°? 
1|02 O3|o2 07|C2 12 02 17/02 22/02 27 


612 27)12 52113 19 
7,14 34|15 02115 34 16 08 
B16 4ol17 14}t7 5118 30]19 13 20 00 
g 18 49|19 28)20 09)20 54/21 43122 37 


es ete ened ll 


But if they have South Decli- 
nation, then the Amplitude muit 
be reckoned ‘from the Eaft toward 


11]23 1Ol23 §8\24 51125 48126 50/27 58 > 
y2\25 23\26 17|27 15|28 19|29 23130 44 the Wet toward the South at the 


To find the rue Amplitude by 
the Tables. 


16|34 39135 57/37 23138 57|4° } , 
a 4 sh ie ae a vi vf 43 Look for the given Latitude at 
the Top of the Table, and the De- 
1942 11143 54145 49147 55/50 23153 1 ¥) dination in the firft Colums:to the 
nolaa 52146 4648 salst 17154 02 a aes and in the common 
7 Z 7 '4lAangle of Meeting you will find the 
21147 40149 46152 07154 5°57 59/01 47 : oy. 
2250 35|\52 56155 3 '|Amplitude required, in Degrees and 
23/53 42/56 20/59 24° | | 
5 17'58 04'61 22/65 22170 33|78 25) 


Rules concerning Amplitudes, 
Cafe ift. W HIE N the Latitude and Declination ate both given in 
| even Degrees, as for Example, Suppote I would know 
the Sun’s true Amplitude at his Rifing, in the Latitude of; 40.00, his 
Declination being 17.00 N, | | +i) 
Under Latitude 40, and right againft Declination 17, I find 22.26, 
which is the Sun’s true Amplitude, to be counted from the Eaft to- 
wards the North, becaufe it is at his Rifing, and the Declination is 
North) that is, E. 22 26 North, | i 
Cafe 2d. When the Latitude is given in even Degrees, and the De. 
clination in Degrees and Minutes, as for Example. Suppofe I. would 
know the Sun’s true Amplitude at his Setting, in the Latitude of 
57 00, his Declination being 11 33 S. : ae 
Find his Amplitude as before, for the Latitude 57, and for 
the Declination { 13 ua) which will be {2° 72 then 


RE 


fubtract the Leffer from the Greater, the Diff. is 1 56 or 116 Minutes, 


to which put two Cyphers, and it makes 11600, which Number «— | 


‘mnult be divided by the Number ftanding againft the odd Minutes of 
Declination (in the following Table) which in this Cafe is 181, and - 
the Quotient gives the proportional Parts in Minutes, which Parts 
ways to be added to the Leffer of the two Amplitudes that you 
took the Difference of, and the Sum gives the true Amplitude as 
follows. 
181 )11600(64 Proportional Parts in Minutes, — 
740 makes x Degree 4 Minutes. 
10 | | 
Leffer of the Amplitudes —— 20 19 
Proportional Parts to be added —— —————— 01 04 
True Amplitude : —— — W. 21 335, 
becaulé at Sun-fetting, and the Declination South, | 


Cafe 3d. When the Declination is Ziven in even ‘Decrees, and the 
_ Latitude in Degrees and Minutes, as for Example. Suppofe I would - 
‘know the Sun’s true Amplitude at his Rifing, in the Latitude St 14; 
his Dechnation being 14 00 §. , roy eile tli ae tients 
Find his Amplitude as before, to 14 Degrees Declination, and for 
phy Tee bt dee.. eels ar 22 37 7. = bea 
taz rie } 52 deg, $ which will be } PL and fete 
_ the Leffer from the Greater, the Difference is 9 31 Minutes, 

| a | To 


Rules concerning Amplitudes. 123 


To the Difference of Amplitudes found on the foregoing Side, 
which is 31, put two Cyphers, and make it z100, which muft be 
divided by the Number ftanding againft the odd Minutes of Latitude 
(in the following Table) which in this Cafe is 428, and the Quotient 
cives the proportional Parts in Minutes, to be added to the Leffer of 
the two Amplitudes, as in Ca/e the 2d. 


428)3100(7 proportional Parts in Minutes. 


104 
Leffer of the Amplitudes 22 37 
Proportional Parts to be added ——-——-————- 009 07 
True Amplitude — E.22 44S. 


Cafe 4th, When the Latitude and Declination are both given in 
Degrees and Minutes, as for Example: Suppofe I would know the 
Sun’s true Amplitude at his Setting, in the Latitude 4g 18, his De- 
’ clination being 19 41 N. 

Firft, find his Amplitude for Latitude 49 Degrees, and Declination 
19 41 (as in Cafe the 2d) which will be go 53. 

In the fame Manner find his Amplitude for Latitude 50 Degrecs, 
and Declination 19 41, which will be 31 35. 

then from the Greater Amplitude ——————._ 3! 35 

Subtraét the Leffler —— — - 30 53 

Remains the Difference oo 42 Minutes. 


Put two Cyphers to this Difference, it makes 4200, which muft be 
divided by the Numbers ftanding right againft the odd Minutes of the 
given Latitude (in the following Table) which in this Cafe is 333> 
the Quotient gives. the proportional Parts in Minutes, to be added to 
the Leffer of the two Amplitudes, &c. 


-333)4200( 12 proportional Parts. 
AG AB Oe soe | 


| 204. | 
- The lefler Amplitude ——--—-—-—--——- "39° 5 
Proportional Parts to be added oes. 


* True Amp. for Lat. 49 18, and Decl.19 41 N. W.31 05 N. 
| | rt Re | 


A 


asta ee 
A TABLE of Numbers for finding the propor- 
tional Parts to the odd Minutes of Latitude or 
Declination, in finding the Sun’s true Amplitude. 


The Ufe of this Fable is to find a Number to divide the Difference 
of Amplitudes by, in order to find the proportional Parts, when the 
Amplitude is required for any Latitude or Declination that is given 
in Degrees and Minutes, (as in the foregoing Cafes) to find which. 
Number, look in fome of the Columns under the Title of odd Mi- 
nutes for your given Minutes of Latitude or Declination ; as fup- 
pofe for 37 Minutes, and right againft that you will find 162, which 


= 


is the Number. required. ey 
; : To 


To find the Variation of the Compafs by an Amplitude. 

To do this, you mut have given both the true and magnetical 
Amplitudes. 

The true Amplitude is to be found by the Tables as before taught. 

The magnetical Amplitude is to be found by the Compafs, at the 
Time of the Sun’s Rifing or Setting, and is fo many Degrees or Mi- 
nutes as you fee it rife from the Eaft, or to fet from the Weft, either 
to the Northward or to the Soathward: As for Example, Suppote, 
being at Sea, I find, by fetting the Sun with my Compafs, that he 
rifes 10 Deg. 15 Min. to the Northward of the Eaft, then the magne- 
‘tical Amplitude is E. 10 15 N. or fuppofe I find by the Compais, 
that he fets 14 Deg. 12 Min. to the Southward of the Weft, then the 
magnetical Amplitude is W. 14 12 S. 

Then if your true Amplitude and magnetical Amplitude are both to 
the Northward, or both to the Southward, fubtract the Leffler from 
the Greater, the Remainder is the Variation. 
~ But if one be to the Northward, and the other to the Southward, add 
them together, and the Sum will be the Variation. 

| D. M. 


Example ft. True Amplitude aes Ig eh 
7 | Magnetical Amplitude ——-—— f.221-97 WN. 


o4 03 Eaft 


Example 2d. True Amplitude Sg Ws at Si 
Magnetical Amplitude ————-— W. 2 06 N. 


Re 


Variation 

- And thus having found how much the Variation is, it remains in the 
- next Place to find which Way it is, that is, whether it be Eafterly or 
Wetterly. | ! | 

- Rule. If the Amplitude be taken at Sun-rifing, and the magnetical 
Amplitude be farther from the North than the true Amplitude is, then 
the Variation is Wefterly ; but if it be nearer to the North, it is Eafterly. 

Tf it be taken at Sun-fetting, if the magnetical Amplitude be farther 
from the North than the true Amplitude is, then the Variation is 


Eafterly, but if nearer to the North, itis Wefterly, as may be‘feen. - 
| | a 


by the two foregoing Examples. 


=e é NOES Ra page ry s al 
rd, ae ey. eae e Saks es) <a oe ee he SDV corey 
= EES ae eee Sy. 53 G +k =! iS hg Se RS eae te Tes Fan 
ei 6 ee Se . MEALS gh eS Se ee ee ea Cn Se ea Pe Stes ee 
= = =. = SRS ere See a aS pete sie Yee 


—— 9 17 Wellerly 


" " ne « 


126 


_.By keep eping fuch an Acconnt of the 


‘Ship’s W ay, that at an be able to know what Lati- 
tude and. Longitude th , | os 


When a Ship is bound 


, the Captain» 

t Land, ‘ac. 
Own on the l og-board, ar in 
Staken, thus, 


we 


“ga oe PENI IT A 
a a a 


Lizard, N. by W. Diftance 5 Leagues, 
Or, Start, N.N.E. Diftance 6 Leagues, Se, 


for any other Place, Bearing, and Diftance, . 
ay’s Log, in the following Journal. 

ked as follows, with 

thing, Eafting or 


apne eee Re an 


being always k 
In the Column for Diftance, you 


you are to fet down the 

's, Marking the Column 
with N._ if atitude be Northerly, or with S. if it be 
Southerly. | | | many 


In the Column. of Eafting or Welting, you are to fet down the De- 
-~parture made that 24 Hours, marking the Column with E, if the De-. 
parture be Eafterly, or with W. if it be Wefterly. a rents 
_In the Column marked Lat. by D.R, you are to fet down the Lati~: 
tude you reckon yourfelf in on that Day. : — | we 


Rules for keeping a Journal. Lad . + 


_ In the Column marked Lat. by Ob. . you are to fet down the Lati- 


“tude you find yourfelf to be in by Obfervation, if you have one, if not, 
then let it ftand open. 


In the Column for Mer. Dift. you are to fet down (in Degrees and 
Minutes) how much Departure you. have made in all, from the Place 
you took your Departure from. | 
~ In the Column of Long. made, you are to fet down (in Degrees and 
Minutes) how much Difference of Longitude you have made in all from 
the Place you took your Departure from. 

In the Column of Long. in, you are to fet down what Longitude 
you find yourfelf to be in on that Day by your Reckoning. 
~ Note, The Account of Longitude made, being what is always kept 


‘in his Majefty’s Navy; and the Account of Longitude in, being 


moft generally kept on Board the Merchant. Ships: I fhall in this Trea- 
tife fhew how to keep them both, and fhall leave it to the Prctitioner’s 
Choice which he will make Ufe of, they both being equally true, and 


_ there being no Occafion to keep more than one of them. 
_.- And now haying (I think) given a fufficient Account of Things that 


are to be fet down in the different Columns, I fhall lay down thefe few 
neceffary Rules following, and then proceed to fhew how they are all 
to be found, or the Method of working a Day’s Work at Sea. | 


Rule 1ff. ‘Variation, if there be any (as moft commonly there is) 


muft be allowed upon all Courfes fteered, and upon all Bearings, &e. 
that are taken by the Compafs ; that is, if it be Eaiterly Variation, it 


“mutt be allowed to the Right-hand, but if Wefterly Variation, then 


to the Left-hand of the Courfe or Bearing: Suppofing yourfelt-placed 
in the Center of the Compafs, and looking directly forward to the 
Point you are to allow the Variation from. . 


‘Example. Swppofe I fteer S.W. and there is one Point Wefterly 
Variation, then my true Courfe will be S.W. by S. or fuppofe I fet 


‘a Point of Land, and find it to bear by my Compafs E. S.E. and I 
know there is half a Point. Eafterly Variation, then the true Bearing 


is S, E. by E.2E, 


Pohl. 2d. ‘Lee-way (which I fhall not here defcribe, becaufe fuii- 


ciently known to every Seaman) mutt be allowed to the Right-hand 
of the Courfe fteered, when the Larboard Tacks are a-board, and to 
the Left-hand when the Starboard Tacks are a-board, | 


Wes 
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The Remainder to be allowed to the Right-hand 1 
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Example. Suppofe I fteer N. E. by E. with my Larboard Tacks 


aboard, and make one Point Lee-way, then my Courfe made good is 
EoN. E, , | 


Rule 3d. Lee-Way and Variation, when they are both to be allowed “ia 


one Way, that is, both to the Right-hand, or both to the Left, add 
them together, and allow their Sum the fame Way they were to be 
allowed. , 

But if they are to be allowed, one to the Right-hand, and the other 
to the Left, fubtraét the Leffer from the Greater, and allow the Re- 
mainder the fame Way as the Greater of them was to be allowed. 

Example. Suppofe I fteer N.N. W. with my Starboard Tacks aboard, 
and make one Point Lee-way, there being at the fame Time half.a 


_ Point Wefterly Variation, I would know my true Courfe ? 


Lee-way to the Left-hand 
Variation to the Left-hand 


1 o Point 
o 4 Point 


Their Sum to be allowed to the Left-hand 1 2 Point makes the 
true Courfe N. W. by N. 2 W. | 7 
Example 2d. Suppofe I fteer S..W. by W. with my Larboard Tacks 
aboard, and make 2} Points Lee-way, and I have 12 Points Wefterly 
Variation, what is my true Courfe? Bae 
Lee-way to the Right-hand ; 2 £ Points. 
Variation to the Left-hand ———_— I 


ale 


: i Points, makes the 
true Courfe W.S. W. 2 W. esha Gs 


_. Rule 4th. When a Ship is lying too under a Main-fail, Mizen, &c. 


then obferve how fhe comes up and falls off, and take the Middle be- 

tween the two Points, and from that allow the Lee-way and Variation 

as in Rule 3d. is 7 ES | 
Example. Suppofe a Ship lying too under a Main-fail, with the 


Starboard Tacks aboard, comes up E. by S. and falls off to N »E. by 
iE. there being one Point Wefterly Variation, and fhe makes five 


Points Lee-way, what Courfe does fhe make good? | . 
The Middle between E. by S. and N.E. by E, is E. by N. from 


which, allowing fix Points to the Left-hand, (by Rule 3d.) the true __ 


Courfe will be N. by E. 

Rule 5th. Currents, the ‘Way they fet you, and. the Diftance you 
fuppofe you are driven by them, is to: be fet down in the Traverfe- 
‘Table for the Day, as any other Courfe or Diftance. - 


Rules for keeping a Journal, = 29 
Exainple. Suppofe I try the Current and find it to fet W. by N. per 
Compais 1 Mile per Liour, the Variation being ofe Point Eatfierly, 
shen if I fail in that Current 24 Hours, I fet down in the Traverte 
Table, as a Courfe, WNW. diftant 24. Miles. E: | 
— Rule 6th, Heave of the Sea is to be accounted for in the fame 
‘Manner as Currents: As fuppofe there is a great Sea heaving toward 
the SW. by my Compais, there being 4 Point Welterly Variation, I+ 


then fet down in my Traverfe-Table SW. by S. 3. W. with fo much qi 
~ 


Diftance as I judge the Sea has heaved the Ship. 
Rule 7th, At leaving the Land, the oppofite Point to the Bearing 
(with the Variation allowed upon it) and the Diftamce you judge your: 
felf from it, muft be fet down in the Traverfe-Table, as ‘a Courfe and 
Diftance. iia 

Example, Suppofe having one + Wefterly Variation, the Start bears by. 
my Compafs N.N.E. diftant 4 Leagues. The oppofite Point to N N.E. 
is S.S.W. which with the Variation makes S. $ W. for the Courfe to be 
fet in the Traverfe-T able, diftant 12 Miles. eee 

“Rule 8th, When you make the Land, the Bearing itfelf (with the 
Variation allowed upon it) and the Diftance you judge yourfelf from it 
are to be fet in the Traverfe-Table, as a Courfe and Diftance : This needs 
no Example. | 
"Note, If you keep only the Account of Longitude made, and would - 
‘at any Time know what Longitude you are if, look out the Lon- 
gitude of the Place you took your Departure from, and with that 
Longitude, and the Longitude made, taken as Difference of Longitude, 
find the Longitude come into, by the Rules in Page 107 and 108. 
And the Longitude fo found mutt be counted from the fame Meridian 
that the Tables you look’d out the Longitude of the Place departed from, 
counts it. | ae ; 


5. | 4 x ee Rute 


132 Rules to corred the Dead-Reckoning, . | 


RU L E Siceante hetero: 


WAT HEN you have made all the proper Allowances you can, fuch 
W. as for Variation, Lee-way, Currents, €¢. and {till find that your 
Latitude by Dead-Reckoning will not agree with the Latitude by Obfer. 
vation, within five Minutes, then you mutt correét as follows, 


ing by an Obfervation, : 


ON CR Or ee ects 


Lf, your Cour fe found by Dead-Reckoning be due North, or due South. 

Rule. Firtt find the Difference nf Latitude (in Miles) between the aft 
Obfervation, and the Obfervation on the Day you correét, which will be 
the true Difference of Latitude, then will your true Courfe be the fame as 
the Courfe by Dead-Reckoning. Your true Diftance the fame as the true 
Difference of Latitude, Your Departure oo, and your Meridian Diz 
tance, Longitude made, (or Longitude in) will be the fame as they were | 
6n the Day you had the lat Obiervation, : 


CASE the Second., 


Wf the Courfe found by Dead-Reckoning be lle: than hens Points, or thirtys 
| oe three Degrees. | * 


Rule, Fir find the Difference of Latitude (in Miles) between the 
Jatt Obfervation, and the Obfervation on the Day you correct, which will 
be the true Difference of Latitude. Then make your true Courfe the 
fame as the Courfe found by Dead-Reckoning, fince ‘the laft Obfervation, 
and with that Courfe, and the true Difference of Latitude, find the 
true Diftance and Departure, (48 in Plane Sailing, Cafe the od. ) then to 


find the Meridian Diftance, the Longitude made, and the Longitude in, 
take the following Rule, | 


wih Rate Difference of Longitude is to be found by the true Courfe, 


‘ 


J 7 : ey 4 tb 48 a Se a a Y 
Bie cups 
aie ae aes a Pee, . 


. 


CASE the Third. 


Jf the Courfe found by Dead-Reckoning be more than three Points, or thirty- 
three Degrees, and lefs than 6 Points, or fixty-feven Degrees. 


- Rule, Firft find the Difference of Latitude it Miles between the laft 
Obfervation, and the Obfervation on the Day you correct, which will be 
the true Difference of Latitude: Then with the Courle found by Dead- 


Reckoning, fince the laft Obfervation, and the true Difference of Latitude 


find a new Departure, (dy the Second Cafe of Plane Sailing) add this new 
Departure to the Departure found by Dead-Reckoning fince the laft Ob- 
féryation, and take half their Sum fot your true Departure: Then you 
_ have given the true Difference of Latitude and Departure to find yourttrue 
oa and Diftance, (by Plane Sailing, Cafe €th) read here NB. in Cafe 
the 2d. ee | 
Ray : CASE the Fourth. - 


| Uf the Courfe found by Dead-Reckoning be more than fix Pris, oF fisty- 
, _ seven Degrees. 3 


- Rule, Firlt find the Difference of Latitude in Miles between the laft 
Obfervation, and the Oblervation oh the Day you correct, which will be 
the true Difference of Latitude, and make your true Departure the fame as 
the Departure found by Dead-Reckoning fince the lait Obfervation : 
Then you. have given the true Difference of Latitude and Departure, to 
find the true Courfe and Diftance (dy Plane Sailing, Cafe 2d) read here the 
N.B. in Cafe the 2d. , 

_ Note, As the Knowledge of which Cafe you are to correct by 
depends upon knowing your Courfe by Dead-Reckoning, and. as 
when you correct only for one Day, that Courfe is. always found by 
the Difference of Latitude and Departure in. your Traverfe-T able for 
that Day; therefore if you are to correct for a longer Time than 


one Day, you muft take the Northing, Southing, Eafting, and Wefting;. 


that you have made for every Day fince the laft Obfervation, (or ! 


it be your firft Obfervation, then for every Day from your leaving 


the Land) minding not to leave out the Difference of Latitude and 
Departure for the Day you. are. correéting on, and bring them into 


4 a Traverfe-Table; by which you will find the whole Difference of 


Latitude arid Departure, tnade by Dead - Reckoning fince the laft 
Glervation, and with that fame Difference of Latitude and eae 
ras S 2 ne 


by an Obfervation. — Blea - 


EE 


. | , aoe | Roles to corredt the Dead Reckoning, Br. 


find the Courfe made by Dead-Reckoning, then obferve which of the. | 


' foregoing Cafes that Courfe’ comes under, and corre€&t by the Rules for 


that Cale, finding every Thing except the Diftance. 

And when you have fo. corrected, you are to fet down in your Book 
only the Latitude by Dead-Reckoning, the Latitude by Obfervation, 
the Meridian Diftance, and. the Longitude made (or Longitude in). and 
rub out the Courfe, Difference of Latitude and Departure. 

Then you have given the Latitude by Obfervation on the Day you 
ycorrect, and the Latitude by Dead-Reckoning on the Day before it, 
‘to find the Difference of Latitude for the laft 24 Hours (by the Rules. 
for Latitude, Page 105.) ANo the Meridian Diftance on 
eorrect, and the Meridian Diftan def 
Departure, (by fubtracting the 
both Eaft, or both Weft; or b 
and the other We 


ng ) 

to: 

be fet down inftead of thofe you.rubbed out, | . 
| ran Rules to find the Meridian Diftance: 

Cafe iff, Hf the Meridian Diftance on the Day you work from the 
Eaft, and you have fail’d to the Eaftward 3 Or if it be Weft, and yeu 
have fail’d. to. the Weftward, then add the Departure to the Meridian, 
Diftance, and the Sum will be the Meridian: Diftance you have made, of 
the fame Name with that you work’d from. | aie see 

Lxample. Meridian Diftance ——~—---__-_ 418 We, 

: Departure Wefterly 97 Milés, or-—-——. 37 

Meridian Diftance made in al] ——-__ 5 BW cant 

Cafe 2d, If your Meridian Diftance be Eaft, and the Departure be 
Welterly ; or if the Meridian Diftance be Weft, and Departure Fafterly, * 
then fubtraét the Lefs from the Greater, the Remainder will be. the’ 
Meridian Diftance you have made, of the fame Name with the Greater: 
of the two.. 7 

Example yt. Meridian Diftance——-——————. 7 34 W, 

ine Depanture-Battenly 4 ee RG W. 

Example 2d. Meridian Diftance made in all — 6 18 W~. 

| Meridian Diffance—_- 2 34 W.. 
‘Departure Eafterly. ——— 3.17 


Meridian. Diftance made in all ah 4g 


a 


: r ie Ler r Tranfactions, Thurfday, May | — 
He) K. JAKIE. Tee ae chelnaee peoe | 


ces 


- | _ Moderate Gales and fair 
JOYE, Dift 6 Lejag. Weather, at 6 (p.m. ) the 
SWHWIN.E. | | Start bore as pet Long. from 
: which I take my Departure, 

it being in the Latitude 50 | 
o7 N. | Of 3.47 


Variation 11 Point Wefterly, 


_ Courle [Dit |S. |w LatbyD R|Lat. byOb/Mer. Dift.| Lon.made Lon, in 
$30 oo | Faisal at aN —— hos sa wlaeas ws 


ste CN ARTE 90 53 W.jor-2a Whos ogw 
The Manner of worxing this Day’s Work. 


The oppofite Point to the Bearing of the Land 
the Variation allow’d upon it (as before taught) 


al iq _Diftance from the Land 6 Leagues, or 
I for che firft Courfe and Diftance in the 


“Then the firft Courfe fteer’d being 


if! "i upon it will make it SW, by S.2 W.a 
: 8 hat Courfe be 


ips, ten I meuft have taken 
» and in the fame Manner I 
ich will be as in the following 


i | : ‘Traverfe-T able, Sh Aaa ee moe 
tii ~— ss And then every thing being found as on the other Side, I fet them down : 


4 in their proper Columns as above, oi. UNA 
ie | : Courfe 


"Piference of Latitude South. 


52.7 |Dep. W. 


The feveral Courfes and Diftances in this Table being look’d out and caft up as in the 
Rules for Traverfe Sailing, (Page 52.) I find my Difference of Latitude to be 93 Miles 
and 4 Tenths, and nry Departure 52 Miles and 7 ‘Tenths: Then I mark down (upon 
my Slate, or the Paper that I work upon) every Thing that is to be found, and as! find 
what they come to, 1 fet againft them as follows: 


Courfe — S. 30 00 W. Becaufe the Diff. Lat. is S. and the Dep. W. 
Diftance ——————- 108 Miles | Note, When the Tenths in any Side are more 
- | Diff. of Lat. 93 S. than s, or halfa Mile, you muft call that Side 
By Departure ——— sg W. 1 Mile more than you found it tobe ; but when 
Latitude byD.R. 48 34 N. they are lefs than 5, then you need take no No- 
D.R. } Lat. Obfervation~ tice of them. As in this Cafe the Diff. of Lat. 


Meridian Diftance 00.53 W. being 93.4 J reject the 4 Tenths, and call it only 
Longitude made — o1 22 W. 93 Miles, and the Dep. being 52.7 inftead ofthe 
| Longitude in -os 09 W. 27 TenthsI put 1 Mile to it, and call it 53 Miles 
But when you take the Difference of - Latitude and Departure to find the Courfe by, .then 
take them in Miles and Tenths. | : vis, 
"Phen in the firft Place, with my Difference of Latitude 93.4, and my Departure Sans 
{4s taught in Plane Sailing, Cafe the 6th) I find my Courfe to be 30 Degrees, and my 
Diflance 108 Miles, whichI fet down againit Courfe and Diftance as above. > 


Second, For the Latitude by DR. | Third, For the Meridian Diftance. 

Take the Latitude fail’d from — 50 07N.1 Note, the Meridian Diftance on the firft 
And the, Diff. Lat. 93 Miles, or— 1 33 .| Day’s Work, is always the fame as that 
Sub. (as per Rule) gives Lat. D.R. 48 34N.! Day’s Dep. which here is 0.53 W. 


_ Fourth, For the Difference of Longitude. Then I look for my Courfe 30 Degrees, 
The Meridional Parts of 3 in the Tables of Diff. of Lat. and Dep. 
The Latitude fail’d from f 3495 and for the Meridian Diff. of Lat. 142, in 


Of the Lat. by D.R.———-—=— 3343 |e, of the Diff. of Lat. Columns belong- 


| ing to ‘that Courfe, the Dep. 82 which an- 
| fwers to that Diff. Lat. is my Diff. Long. 


Meridional Difference of Latitude 142 
: nner EEER SEES eee 2 . = - > < a 
Fifth; For the Longitude made. Sixth, For the Longitude in. 

a ake the Lorfgitude Yail’d from 3° 47'W. 


i The Longitude made on the firft Day’s 
‘Work, is always the fame as that Day’s 
_ Diff. of Long, which here is——— 1 22 Ww. 


Sub. (as per Rules) givesLong. in 5 og W. 
fe 


| ss the Diff. Long. 82 Miles or 1 22 W.. 


| 
| 
| 


2 6 SWbW 
Be Bases tis 
O Wich We oy 
10] 4 I 
12 ey ee 
Heh aa I baat 
4| 4 I 
posh Fire ates LVS Sas 


2) 
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ESS ERS 


Ditt.| S$ |W|LarbyDR 


. Courfe 
53 3 “OOW| Ti 1196/61 46 58N. 


The Variation being 


c “ah na eel 
Cour - (Dit. (Ne -S. of EB. 


te SW _ by S2W | 5G TD 31.9 : 28:9, 
SSW ZW | 45 | 38.6 23-1 

1S by Ww | =i 25-41 od OE) 
~ 4Diffiof Lat.gs.9 Dep. 61.1 


Firf, With my Difference of hatitude 


Deg. and my Diftance 114 Miles, 


Second, For my Latitude by D.R. 
- Take the Latitude im Yefterday 48 34.N. 
And my Diff. of Lat. 96 Miles, or 


"Take the Mer. Dif. yefterday _ 


ened 


‘Gives the Meridian Diftance == 1 
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1 54W} 255° W 


o allow'd, and the Dittances fum’d up as before, 


95-9 and Departure 61.1 (by Plain Sail-— 
ang Cafe 6,) I find my Courfe to be 33 - 


‘1 30S | side to be 93 Miles Wet. 


Ga se Mh 


oO 53 rey 
‘And the Departure today —— % orW. |. arti OS sa 
om ore BAER eoeet : : | Gives the Longitude miade to-day. 2 55 


a ok i a 


i a a, tiny Phe ere eet ae 
i Fwy “ _s 


TranfaGions, Friday, May 
the path, 1775. 


Moderate Gales. and fair 
Weather, at 8 (a. m) faw a 
Ship to the Northward. 


Variation ! Point Wetfterly.. 


Lat.byOb|Mer, Dift.|Lon.made|Lon. in 


ee 


6 42W 


sth 


the Traverfe-Table will be as follows: 


Courfe ———————= 33-00 w. aN 
Diftance ———-+— . 114 Miles 
Diff. of Lat. —— 96 S.. 


By . | Departure ————= 61 WW, 
; Latitade by DR. 46 58 WN. 
D:R. | Lat. by Obfervation ey 

| Meridian Diftance 1 54 W.- 


7] Longitude made 2 55 W. 
- (Longitude in ——_ 6 42 W._ 
Fourth, For the Diff. of Longitude. 

Take the Mer. Parts of yeft. Lat. 33 43 


| And of the Latitude to-day +--+ 32 00 
| Gives the Mer. Diff of Latitude — ny &4g 
| with which and the Courfe (as in the firft 


Day’s Work) I find my Diff. of Long; 


Fifth, For the Longitude made. =~ 


ee WW ace MeL: tere | Take the Long. made yefterday— 1° 22W. 
<* i: nae \ 


“93 Miles, or-———-——-—=—=_ J 


_. Sixth, For the Longitude in, 
Take the Long. in yefterday ————- 5 ogW > 


} And the Dif. of Long. to-day ——— 1 33W 
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ax | x. [eK |B. \Courfes|winds |"°° Tranfactions, Saturday, May | 
ey eee. VAY the 8th, 1775: 


SW |WNW al 
Moderate Gales and Cloudy. 


——SS 


SWoyS\WbyN| 4 


—— anne 
In 1ft Reef both Topfails 


1 
SSWI| W I 


a= 


Variation 1 Point Wefterly. 


| 


W|LatbyDR|Lat. byOb|Mer. Dift. Lon.made}Lon. Hi 
| 2 18 Wj 3 29 W 17 16 W! 


——e Sees See 


|Sta oo 97 losleal 45 23N. 


The Leeway and Variation being allowed, as before taught, the 
Traverfe Table will be as follows. 


Courfe ————S.. 14. 00 W, 


Longitude made—- 3 29 W. 
Longitude in —— 7 16 W. 


Fourth, For the Diff. of Longitude. 
The Mer. Parts of yefterday’s Lat. — 3200 
Of to-day’s Latitude ——————= 3063 


The Mer. Diff. of Latitude—————— 137 


Firft, The Courfe and Diftance found (by 
Plane Sailing Cafe 6.) as before will be as in 
the other Column. ee 


Second, For my Latitude by D.R. with which, and the Courfe (as before) I find 
Take the Latitude in yefterday 46 58N. the Diff. of Long. to be 34. Miles Wett. 
: “Fifth, For the Longitude made. 


“And the Diff. of Latitude 95 | 
Miles —————-——— J. 1 35 | Take the Long. made yelterday— 2 «5 5W. 
Gives the Latitude by D.R. Oa Ge 23 | And the Diff. of Long. to-day — © 34W. 
fe ee : | Gives the Long. made —<-—————- 32 gw. 
Third, For the Meridian Diftance. _ Sixth, For the Longitude in. 
“Take the Mer, Dift. yefterday 1 54W. Take the Long. in yefterday=—— 6 42W. 
| And the Diff. of Long. —-——== 9 34.W. 


_ And the Departure today —— 0 24W. 
| saw. | Gives the Longitude =———==——= 7 16W, 


~ 2 eq ° F a 
Gives the Meridian Diftance —- 2 


Diftance --——- — g7 Miles * 
Diff. of Lat. —— © ee 
Departure pe 

Latitude by D.R. 49089 

Lat. by Obfervation el 
Meridian Diftance 2 18 W. 


: pe Ye the 29th, 1775. 
OM aber tales. pee Si eee eh ; 
4| 4 : Moderate Gales and Hazy the| 
6) 4 eon firft Part, the latter frefh Gales 
Cote ey as In 2d Reef both Topfails |and Rain, bie 
POR S18 Big S Warne 
ra] 4 bia 
ay 
4] 4 
6 4 ) Handed the Fore Topfail Va 
Ate 1S by EISWeW] 2 Been . 
TO (ee | ihe Variation 1 Point Wefterly. 
12 3 I Tack’d | 


Et, CREA aH Ni a . RN aT a Ne wi A200 io abn Lee 
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H {| K. H KIF.|Courfes| Winds Lee- Tranfactions, Sunday, May 


Gaur Dift,| S /E.|LatbyDR]Lat.byOb} Mer. Dift.|Lon.made]Lon. in 


5 1 18W | 2 o7 WI 5 54 Wy] 


S39 0oF4| 93 I72/60l 44 11N. 
The Ship having her Starboard Tacks aboard, when the Lee-way and. 
Variation are allowed (as before taught) the Traverfe Table will ftand 
as follows : , ey 


Courles oy Se & 2 ee Diftance — 93 Miles. 
SSE 30.5) 12.6 | Diff. of Lat. 728. 
oF ATR SE A hao nats Gora Departure — 60 E. 
SEE Ba SOs | DR Latitude by D.R. —44 11 N. 
ew) 16.3 16 3 b Latitude by Obfer. ° a" 


Meridian Diftance — 1 18 W,. 
| Longitude made—— z 7 W. 
. Longitude in = 5 54 Wy. 


are eS 


72-2| 59-8) 
Having ‘been very particular in explaining the Manner of working 
a Day’s Work (in the three foregoing Days) and as all Day’s Works, 


where there is no Correction wanting, are to be work’d from the 
- Difference of the Latitude and Departure found by the Traverfe-Table 


(as before) I have here only fet down the Traverfe- Table, and what all 


’ 


the Learner. 


the other Things come ta,, and have left the finding them to exercife 


Ho 


- DO 6 ee PAT is er ee 


Lee-') Tranfactions, ieee, May 
way | ie the roth, 1775, 


Frefh Gales and Rain all thefe 
24 Hours. 


Hand Main Topfail | 


NW WSW\ 3 


INWby N|W by 5) 34 | Variation 1 Point Wefterly. 


= 
© 

| 

la WO Go 


| Courfe |Dist.|s.|W|LatbyDR Lat. byOb Mer. Dift|[Lon.made|Lon. in 


| The Ship having her Larboard Tacks Aboard, when the Leeway and 

Variation allow'd, the Traverfe Table will ftand as follows. | 
WW. eCourle ~———— N29 00 W. 

1 Diftance ———— = ws Miles 

1 Dif, of Lat. —— = 65,:' NN 

i Departuré =——-~ 36 W. 

24 Latitude by D.R. 45 16 N. 

Lat, by Obfervation ae 

| Meridian Diftance 4 54 Ww. 

7 Longitude made 3 09 Ww. 

4, Longitude in = 6.47 W, 


Lo find the Courfe. 


Note, In this Cafe the Difference of Latitude being jul 65 Miles without any Tenths, 

‘after you have put two Cyphers to the Departure, ‘you. ut not divice it by 65, but by 659; 

the Figures being put to upply the Place of Tenth) Dif. Lat\D. with Cyphers ( 

as directed in the Rulefor Plane Sailing. Bea 97,/ 050 3640 56 the 
5 oo°% 


qanet aoe 


| ‘ygnatural Tangent of the ‘Courfe anfwering to apd rgm. 


Me trend ieee Hedare ty 


or (negleéting the 29d. N. Wefterly) 


pavitiarrchd) Cersttc ste Spe Ne ven basen lela inane ni Ata 
tn A ll et all Ne NN in a ai SN ie 
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from England towards Madeirai 


Lee-| Tranfactions, Tuefday, May | 
way the-3 1th 4775, 


provcocmmempspees | nme | emcee | eens | ees | eee 


Op. 
Qo GO 23 


_ | Hard Gales and Squaly with 
eA iB pid GEE tS the Forefail | Rain. oh eae esd 
8 | Lay too, up NW. of N. | 5 


12 | Drift 12 Miles per Hour 


2 
2 Up N byW off NE byN 
6 

elaead | | Variation 1 Point Wefterly. 
10 Up NNW. off NNE. | _ Variation 1 roint Veiterly. 
12 Set the Forefail Mah pF 


Courfe |Ditt.|N. 


34 


E,.|LatbyDRjLat. byOb Mer. Dift.|Lon.madelLon. in 


5| 45 50N. ~ {1 49N.| 2 53W.|6 40 W 


wacretas | Tee 


| S8 coW| 35° 


_ Having allowed the Leeway, and the Variation upon the firft Courfe, 
atid alfo from the Middle between what fhe comes up and falls off, (as 
taught in the Rules for laying too,) the Traverfe-Table will ftand as 
follows. ae | YN 


Courfe ~—=N. 8 ooW. 


Coun. Diftance —=— 35 Miles. 


Diff. of Lat, ———~ 34... 
Departure —————-» 5 E. 
Latitude by D.R. 45 50N. | 
Lat. by Obfervation 

Meridian Diftance 1 49W 
Longitude made—= 2 53W_ 
Longitude in ——— 6 40W: 


A Journal from 


bad an a 


England towards Madeira. 


git: Lee- Tranfaétions, Wednefday, May 
Couries| Winds jwray | | the sats 1775+ 


Nwiwsw| 4 


(Sh rt Pt 
Saal 
Bias 
oa 
= = i t bs aid * 
= SSS SS SSS SS SSS SSS + 
é‘ " aE Sie Te 


Frefh Gales the firft Part, the 
4, |latter moderate, with {mall Show- 
ers. 


hwy! sw 
Set Main Topfail 

eh NW on 3 
I | 4 


aS 


se 


| | Set Fore Topfail . | | i 

Wy cer Z 

| Out 2d Reef both Topfails Variation 1 Point Wefterly. hi 

ek Day wa Ba & w |SSW| 13 3 I 
Courfe itt. S,|W|LatbyD R|Lat. byOb| Mer. Dit |Lon.made|L.on. in | 
| 72 (42.58 -| 4 17 W.| 8 04 W | 


|S 54 0oW 
Courfe-—-— N. 54. 00 W. 
Ditsnee?————— ©. 72 Miles: 
Diff. of Lat. 42 N 
Departure ——— 58 W. 
Latitude byD.R. 46 32 N 
Lat. Obfervation— 
Meridian Diftance 2 47 W.. 
Longitude made —= 4 17 W.. 
(Longitude. in === 8.04 We. 


wrth 


limonene Thuriley, May 4 
the 13th,1776, A 


Madeer Gales ang thick 
He) Weather. 


oe 


Variation 1 Point Wefterly, 


jee Courk mt oot al | Mer, 1 h.mad 


(? eS as Dift.| N, N,_ eo eo. Ne | Bihan : 


: : . Diftance one SRE 
Wb by N. i Behl ae Of Later 
WHelWree kt Ak ae | Departure ——— 
NP os way | om febtookatin is Latitude by D.R. 46 19 N 
| Lat, Obfervation-~ | 
Meridian Diflance 4 22 W. 
} Longitude made == 6 33 W, 
{ ih aah oe oon FR 20 W, 
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‘alk . Tranfactions, Friday, May | 
; ; ’ the 24th, 1775. r 
2 ;| 
4 Little Wind and fmall | | : 
6 Showers of Rain. q 
(Gy i, 
10 ; | 
12 a | 
gl A great Swell from the SW. i 
for which I allow 6 Miles. A. 
‘\6 | | 
3 i 
1O ii 


Variation + Point Welterly. 


{2 1 
Tou (pit. |S.fw|LatbyDR'Tat. byOb|Mer. Dift.|L.on made|Lon. in | 


4 Br WwW.) 7 1g W. ft 2 Wi 


—— 


= 


1S FOO © 34 29|46 OON. 


ite: Si E. Courfe ————S.-. 57 ooW. . 
ease (iit . fe Hitstes — — 34 Miles 
SW by “ aR Dif. of Lat. 19 S. 
an 7 aS ee, | Departure ————— 2gW. 
sane ula —— ve Latitude by D.R. 46 00 N. 
NE by N 3-3 s@ +} Lat. by Obfervation’ | 2. ~ 


2 | | — | Meridian Diftance 4 51 
| $0 23.3] 3°3| 32-0 Longitude made— 7 15 
ahi . Longitude In ——- II 02 


18.8} r 

Note, In this Day’s Work the Swell coming from the S.W. heaves the 

_.. Ship towards the NE. and the Variation allowed upon makes NE, by N. 
| befor the lat Courfe in the Traverfe Table. | i 


/ 


ee 
aie a Aaa AC wa. een we yarn 9 wie Host 6 i a a 


t44 A. Journal from England sity Water 


| Bees Tranfaétions, Saturday, May ) 
H | K. {EC KIE.|Courfes| Winds way| the asth, 1775. y 


4. Calm: 
4 in oa Tried the Current, and found 
oh it to be fet WSW. 1 Mile pe 


Hour, at which Rate I allow it| 
for this 24 Hours. 


Zenith Diftance —~ 29 52 S: 
Declination mms 17 4d N. 


rene RRL ATO OL I FO ee : NS eee 7 : . 


4 SSW Wide 3 By oe 
4 | Variation 1 Point Wefterly. 
Courle | Dit. S|W Wi batyDk Lat. gee ah Mer. Due Lon.made|Lon. in 


Courfe === §, 42 co Wt 
Diftance — 32 Mie 5 

«Diff, of Lat. ——= —s- 24S: 
Departure — 22 W 
Latitude by D.R. 45 36 ae 
Latitude by Obfer.—45._ 33 N 

SW TRL SCHERRER TN KEAN Meridian Diftance — 5 13 Ww. iy ale 
e _ Longitude madem—v 7 SOW. 

Longitude i 1) me 37 We os 


_- 2 yet ne Py ae 
= ewan an Ss e 


a) 

4 d Note, The Current fetting WSW. 1 Mile per ae I allow the Va- ‘ 
= ‘fiation upon it, which makes it SW. by W.. and. fet it in the Traverfe : 
T able, with 24 Miles Diftance, AS api 


} : > i 
| | 
a. 
| e hd 
4 . os 
| ‘ ‘ sc 
c. } eer ; 
mad - 
} 


eee = - Se" ye oh Sa ee ES ae 
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\Lee- Tranfactions, Sunday, May 
| way the 24th, 1776. 


H | K. li K|F |Courfes| Winds 


W byS 


Pala eer 


Moderate Gales and fair Wea- 


4| 3 I 
Pasa sGlee cob : ther, at g (a.m. ) {poke with a 
aa Te | Ship from Barbadoes, and bound 
10 | 4 | for London. 
se , 


10 eee, 
- Variation 1 Point Wefterly. 


Courfe | Dift. | S.\— atbyDR Juat. byOb Mer, Dift.|L.on made] Lon. in be 


aeeewt ooN.| 43. 50N.1 5 13W.1 7 50W.|11 37 WI 


South 103|ro- 


) Courle ——-————-" South 
ms \ Diftance —— —— 93 Miles Ditate 103 Miles 
fice Diff. of Lat. —————— 93 aie of Lat. ————— 103 S. 
se DD + ——— 00 me Cor- ah ES see 
at. by D.R. — Ad sit reed a ude by D.R.—44 00 N: 
at. by Obfervation 43 5° N. 


Latitude by Obfervation oN.. 
= oe Meridian Diftance 5 13W 
Longitude made — 7 50W. 
Longitude in——— I! 37W. 


# ¢ es 7: 


ere being 10 Miles Difference between the Lati- 
1 am.to Correct, and therefore 
R.) as I did when there 


| In this Day’s Work, th 
>. tude by Dead-Reckoning and Objervation, 
IT do not find the Meridian Diftance, €Fc. by (D. 
was no Correction ; but I mark them all down again as above, and Cor- 
reéting (as in Cafe the Firft, of the Rules for Correéting) becaufe my Courfe 
by. D.R. fince the jaft Obfervation was due South, I fet them all down, as 


sn the above Correction, 


} 


U 


PRR ene eS Ee 
Sa Ee ae dar 
= 
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a : - : Pa at 7 * 
H | K. |HKIF Conrfes Winds Tranfactions, Monday, May 
| at : the 25th, 1776. 
SW byS,W NW : 


Moderate Gales and fine cleat ; 
| Weather, | | 


enn 


- Variation 1 Point Wefterly. 


Courfe | Dift. | S.| Wi LatbyDR\Lat. byOb/Mer. Dift.|Lon.made|Lon. in} 


{S18 coW| 112lro35] 42 13N.| 42 o4N.| 5 48W. 8 37W.|i224Wl 
d Rp Ee meg Me ORME: MONE DIRg Top RAAT oMMN ame GY GAL cg oe, WR RAS YD RRO ae oe | 


Courfe — —S. 18 ooW. 
Diftance —. 112 Miles 
Diff. of Lat. 106 S, 
eparture — : W. 
Latitude by DR. 42 YN. 
~ J Lat. by Obfervation 42 
| Meridian Diftanc 
Longitude made 37W. 
Longhude in —— 12 24W, 
‘ y : i" ary 
Courfe ——=-——- §. 18 ooW. Having found as far as to the Latitude by 
Diftance « 102 Miles [Dead Reckoning and Obfervation, I fee they 
Diff. of Lat. — —97 S differ 9 Miles, therefore I Corre& (by Cafe 
Departure ——-31 W_ (the 2d) becaufe my Courfe found by Dead- 
Lat. by D.R. —— 42 13N. \ Reckoning fince the laft Obfer, is {etfs than 
Latitude by Obfervation 42 o4N. J 33 Deg: and the Refult is as above. 
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tee- | Tranfactions, Tuefday, May : 
way the 26th, 1776. 


Moderate and Fair. 


LatbyDR|Lat. byOb|Mer. Dift |Lon.made|Lon. in 


57140 59N.1 41 riN. 


—= 


Courfle ———=S. 47 00 W. 


6 45 WA 9 53 WIt3 40W) | 


Atk ee 


Pe es Ces etc 3 e: Re tr teas ESOT te ec: ean irene 
bee pene ee CS ee ee TSE De — 


Courfes | 

Tones. ee Diftance ———- — 78 Miles 

SW bSzW| 33 \ Diff. of Lat. —= 535.0: 
ae 7 W. 


Departure 5 
Latitude by D.R. 40 59 Ne 
Lat. by Obfervation 41 11 N. 
Meridian Diftance 6 45 W- 
‘Longitude made=- 9 53 Wa 
Longitude in —— 13 4% Ww. 


-" SW 3 W 1 58 


oo W. New Departure oe st 
Miles Departure byD.R. -———-— 63 


= as 


W. Their Sum 


| Lat. b N ae 
Lat. byD. R.—— -— 40 59 N- . 
Obfer- Latitude Obfervation— 41 11 N. 2 Sum,-or True Dep. 57Miles 


ti this Cafe, the Courfe by D. R. fince the lat Obfervation, being more 


“than 33, and lefs than 67 Degrees, I corrected by Cafe the 3d. 
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reel el K FilCourtes! Winds Lee- Tranfactions, Wednefday, May a 
One ; | ~ | way the 27th, 1776. a 
4, Cloudy the firft Part, the latter} 
Cre a i Moderate and Fair. i 
4 ea > 
4 ; 9 
Nee ERA PENS a oe) 4 
4 3 
ie q 
“A aoe A j 
| 3] 3 | { 
2 I | Variation 4 Point Wefterly. a 
Courfe | Dift,|—|Wj|LatbyDR Lat.byOb|Mer. Ditt. LommadejLon, in q 
} Courfes [Ditt.| N, | S. | E. | W.] Corrected by Cafe the 4th, the : 


gt! | | Courfe by D.R. being more than ~ 


AY sited s, 3 | 6 Points i 
Soe) abut Liat, Slept: Oe i 
 Courfe —-—-— -W. by Sug Wee : Courfe——————__— Weft — a | { 
\ Diftance 493 Miles). Diftance — ——m " 93° Miles" | 
" J DifferenceofiLat:— gS. Diff. of Lat.——- 00, © a 
Departure — W. Departure —-——— 93 W. x 
suas Cor- P ) , 

Latitude by D.R.— 41 02 N. - re@ed } Latitude by D.R. —41 02 Nz 


Lat. Obfer,s —~— 41 11 N. Latitude by Obfer.—a4t 11 N. 


‘Meridian Diftance — 8 18 W.. 
Longitude made——31 56 W.. 


\ Longitude in. ——~ 15 43 W. 

Note, When the Courfe is due Eaft or due Weft, as in this Cafe, then the Dif- 

ference of Longitude cannot be found by the Courfe, and the Meridional Difference of 
Latitude as before, but muft be found as follows; look in the Tables. of Difference. 

of Latitude and Departure, for the neareft Degree to your Latitude, which here is 

41, and in fome of the Difference of Latitude Columns belonging to that Degree 
find your Departure, which in this Cafe is 93, the Diftance anfwering to that which — 

is 123, gives your Difference of Longitude, < ; 


tS ee 
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Lee-| Tranfactions, Thurfday, May | 
way the 28th, 1776. 


i | K. (AK |E.|Courfes| Winds 


Little Wind and Hazy all thefe| 
24 Hours. | 


Variation £ Point Wefterly. 


[pit | s|w|LatbyDR|Lat.byOb|Mer. Dit {Lon.madell.on in 


ere ees | 


‘Wsrr cow 76 7a cal 39 57NI V8 ge Wilts 15 Wirt onl 


Courfe — S. 11 00.W. 
Diftance —————— 76, Miles 

‘Diff. of Lat. OA Oe) 

\ Departure — —— 14 W. 

Latitude byD.R. 39 57_N. 

_ PLat. Obfervation— . A 

| Meridian Diftance 8 32 W. 

| Longitude made — 12.15 W. 

Longitude in i 1 Or ee 


Note, Having in the foregoing Day's Works given an Example to every 
Cafe of Correcting, (for a fingle Day) I fhall now fet down two or three 
Days Work by D.R. and then thew how to correét them all together by 

an Obfervation, that is, how to correct fora longer Time than one Day. 


\ 


ir] K. [EP KIE|Courfes winds [Lee | ‘Tranfadtions, Friday, May 
| wa the 29° h, 1776. 


Little Wind and Cloudy. 


Courfe | Ditt,|—|W|LatbyDR Lat.byOb Mer. Dift.[Lon.made|Lon. in | | 


Courfe ——_—— 5, 12 0oW. 
Diftance — = 83 Miles . 
Diff. of Lat.-— 82 S, 
Departure — ag W. 
Latitude by D.R. —38 PY N. : 
Latitude by Obfer. 

Meridian Diftance-— 8 49 Ww. 
Longitude made——_12 38 W. 
Longitiide 3 IN warm 16 25 Ws 


i ES 


Tranfactions, Saturday, May - 
the 30th, 1776. 


Little Wind lod Fair Weather. 


Variation 3 “Point Weiterly. 


i 


Courle. “pi. |s.w LatbyDR|Lat. byOb|Mer. Dift |Lon.made|L.on. in | 


7217) 37 23N- ~ | 9 06W.| 13 1 W416 48 WI 


S34 Sia ooW 74 


f 
: Courfe S. 14 00 W. 
Courfes Dift.| N. 3 a Diftance ———-—— 74 ee ae 
LW Diff. of Lat. pee 
sey = — Departure ———= 17 W. 
: 2 
4 


Latitude by D.R.: 37 23 N. 
Lat..Obfervation~ _ 

Meridian Diftance g o6 W. 
Longitude made — 13 o1 W. 
Longitude in -—— 16 48 W. 


{5d A jnrat from England foward: Madetra. 


shee 


a cee) came | | nnn | meneame a EE Nn et me 


Moderate Gale and Fair. 


Sees | ROT REESE mics | act | eee | arma 


me | cores! SSS meee | wero | eee [oe 


| ! ahs Variation ¢ Point Weterly. 


4 


& pA 


Courfe Dift. |S. W LatbyDR| ay byOb Mer. Dit 


35-48.N. EE 35 30N. 


Lon. made Lon. in 


See 


Sg 09 W,| 108|to7\1 9} W ap i9W qo & 


9.2 


OB, Couiea $ 1 OW 
Courtes 3 Dilt N.: pe te 1 es D.R. | Diftance — 96°Miles = 
Ss W 48 147-5] 7.0 ne eee ae seas eer Saat By 

Cee IT ITT SEE eee ere OS PTT “| yefter- eparture — I oe 

PS DY AY Ae ABs ts ed |" | ID-AT aa rae sepa 48N. | 
94.6] 16.4] noon. & Latitude Obferyation 35 36 N. 4 


Now being to cortedt from the lat Obfervation, which was on Wednef- q 
day, May 16th, I take the Northing, Southing, Eafting and Wefting for * 
every Day fince, and bring them into a Traverle-Table as follows. 

4 


er | ee J eee > f ee 


By DR. ema 


74 4 4 
wat | OmBeiday v8 [8 | ' 
Obfer- | On Saturday the 19 | a2 Hes 
vation. | On this Day as above oo ee 16 5: 

Whole Diff. of Lat. by D.R. S. 323 Dep. 64W - “fl 


Gives Courfe by D.R, fince laft Obier. S.01, ooW 


Cee 2 she | My 


153 J 


My Courfe found by D.R. fince the laft Obfervation, being S. rr oo W. 
which is lefs than 33 Degrees, Iam to correct by Cafe the 2d, and to find 
every Thing, except the Diftance, as follows ; | 


re Firlt, For the true Difference of Latitude. 


« Take the Latitude by the laft Obfervation — BERT IONS 
_ And the Latitude: by Obfervation To.day ——-———— 35 36 N. 
Gives the Difference of Latitude ———__— see 


———— 335 Miles 


~ Which, multiplied by 60, makes 


Second, For the true Courfe. 


The Courfe by D. R. fince the laft Obfervation, being S. 11 oo W. 
I fet it down for the true Courfe, as per Rule in Cafe the 2d. 


Third, For the true Departure. 


With the true Courfe 11 Degrees, and the true Difference of Latitude 
(divided by 2, becaufe too big to be found in the Tables) which makes it 
167.55 (by Plane Sailing, Cafe the ad) 1 find the Departure 32.6, which 
multiplied by the fame Number the Difference of Latitude was divided 
by, viz. 25 gives 65.2 Tenths for the true Departure. 


Fourth, For ihe Meridian Diftance. 


4 Take the Meridian Diftance at the latt Obfervation —— § 18 W 
And the true Departure ae ene 


_ Gives the Recidian Punance J O-Cayt temo re ee WwW. 


| Fifth, For the Difference of Longitude. 

Take the Meridional Parts of the laft Obfervation ——-~—--~ _ 27 16 
And Meridional Parts of To-day’s Obfervation 2288 
Gives the Meridional Difference of Latitude Saas 
With the Half of which 


a etal 


ese 


DT 


(becaufe the whole is too big. to be found in the Tables) and the true Courfe 
11 Degrees, I find the Difference of Longitude 41.6, which doubled, 
(becaule the other was halved) gives, for the whole Difference of Lon- 


gitude, 83 Miles. 


x | Sixth, 


Sixth, For the Longitude made, = 


Take the Longitude made in the laft Obtervation aieganaags +S denen Ww. 
And the whole Difference of Longitude . ——_—— 1 23 wW. 


* ’ 
4 


_ Take the Longitude in the laft Obfervation es. cone 15 43 Ww. 
! And the whole Difference of Longitude —————— 1 23 W. 


Gives the Longitude in — a 0 WW 
( Courfe -—--—— S, 11 00 W. 
Diftance -— Betas oY 
Difference of Latitude 335 S. | 
Departure 65 Wo 
Corrected < Latitude by D.R. —35 48 N, 
Lat. by Obfervation 35° 36 N. 
Meridian Diftance— 9 23 W. 
Longitude made —13 19 W. 
| Longitude in — LAGOON a. 


S.g oo W. 
1c8 Males, | 
107 8S. 
OUD NY, et 


thefe to. be 
found again 
as follows, 


The Courfe, Difference of Latitude ~and Departure, as-above, being 
what has been made fince the laft Obfervation (which was four Days 
ago} and as it, is ufual to fer them down only as they are made from Noon 
to Noon, therefore they are to be rubbed out, and found again as follows. 
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Firft, Take the Latitude by D.R. Yefterday—1-__. 37 48 N. 
And the Latitude by Obfervation To day a 935 36 NL 


. yy 


Sy hana Pe 


_ Gives the Difference of Latitude————-—__.._—_____.._ 4e 


‘Second, Take Yefterday’s Meridian Diftance——___. 9 06 W. 
- And the Meridian Diftance To-day —— ——-———— 9 23 W.. 
F Gives the Departure —_L___* ns OT 
j) Then with the Difference of Latitude 107, and the Departure 17 
Miles (by Plane Sailing, Cafe 6.) I find the Courfe to be 9 Degrees, Dif-» 
‘i =6zance 108 Miles, as above, mS | : | | 
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A Journal from England towards Madeira. 


| ps | K. |H KIF.|Courtes a iee-| Tranfaétions, Friday, May - 
ererbot 2bre ber evan vd WAVE Fg the 24th, 1775: 


ee ean nena a ‘ _—— : =) 
S by W] N,. 


Ry Reckoning I make my 
Courfe from the Start to the 
Ifland of Madeira S. 32 ooW. 
Diftance 420 Leagues; Meri- 
dian Diftance and Difference 
of Latitude as underneath. 


At Noon faw the Ifland of 
Madeira bearing SW. by W. 
Diftance 14 Leagues. Varia- 
tion OO. | 


Dift.| S |W hic Mer. Dift.|Lon.made Lon. in 
S1g ooW 213|202|70 : ~\yo 32W {14 43 W 18 30 W 


‘}Courtes \Ditt. | N. 


Sb 132 ; ‘ % ‘Courfe - S. 19 90 We 
-\SW by | pore erat a OES Diftance ———= 213 Miles 
) | 9\ | Diff. of Latitude 202 S. 


| Se ee ee Departure 70 
The Bearing of the i-and being S.W. | Latitude by D.R. 32 14.N. 
by W. diftant 14 Leaguee, oF 42 Miles, | Meridian Diftance 10 33 W. 
1 fet them in the Traverfe-Table as a | Longituce made-- i raag oe 
Courfe, ®eee © or Longitude in 18 90 Wi | 
~ Tt being cuftomary upon making the Land, to find: what Courfe and © 
Diftance the Ship has made, by reckoning from the Place failed from, 4 
to the Place arrived at, it is to be done as follows : Lae 14 
—., 1 C@AcS Bethe Frit. When-you keep the Account of Longitude in. ‘ 4 
-  With> the’ Latitude and Longitude of the Place you failed from, and — 
the Latitude and: Longitude you are in by your Reckonng on the Day © 
you make the Land, find the proper Difference of Latitude, the Meri- — 
dional Difference of ‘Latitude, and: the Difference of Longitude in Miles, © 
and with them» finde the! Courfe and Diftance, ‘as “+ ig fhewn at large: in 
_ Mercator’s Satling, Cafe the Firfty: Page’ 55. tp rio Seb fp eg P 
oa A'S B the Second, When you keep the Account of Longitude mades — 
* Then the proper Difference of Latitude, and the Meridional Du-_ 
ference of Latitude are to be found as before, and the Difference of 
. ‘si xX g JLon- 4 
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Longitude is to be found by bringing the Longitude made into Miles, -with 
which proceed, as in Cafe the Firft. 


The Agreement between thefe two Ways may be feen as follows: 


_ gitude in was — wee ome 18 90 WP anadecwas - 14 43 We 
Longitude of the Start, or Place I failed from 3 47 W.!| Which mu'tiplied by 60, 


The Diiference of Longitude w——— 14 43 a. ee 
Which multiplied by-— as rca the Diff. of Lon. 883 Mi 
Makes us, "385 Miles e fame as in the other Cafe- 


To find the Bearing and Diftance of any Place from the Ship, upon any 
| . given Day. | 


eae 


Example. SuppofeI would know how Madeira bore off me, and what 
Diftance on the 14th of May, by the foregoing Journal. 


Firft, Suppofing I kept only the Account of Longitude in ; 
Then, with the Latitude in, 41 11 N.)2716 M. P.¢ And with Long. in — 15 43 W: 


\ 


et 


I find the proper Diff. of Lat. 8 27. ( 636 I find the Dif. Long. 143 W. 
Which multiplied by 60 makes 507 Miles J)M. D. L.  Whica makes 103 Miles, 
‘Then with that Meridional Difference of Latitude, and Difference of 
Longitude, I find the Courfe to be S. 09 00 W. and the Diftance so1 
Miles, as in Mercator, Cafe 1. ea 
But if I had kept only the Account of Longitude made, which is Dif- 
ference of Longitude, then, acta | 
- With the Longitude failed from ? — 347 W. 


And the whole Diff. of Long. or Long. made —- 11 56 Wefterly, — 
_ By Rules for Long. p. 107, I fhould have found Lon. in 15 43 W. 
And then I have given the Latitude and Longitude in, €%c. as before. 
I have, in the foregoing Journal, fhewn how to correct, either for a 
fingle Day, or for a longer Time, and given Examples of every Cafe for 
correcting from one Obfervation to another; but as it may happen that 
you may be fome Days at Sea, from the Time of your leaving the Land 
‘before you have an Obfervation, and that when you get the firft Obferva- 
tion, you may have Occafion to correct, and there being much the fame 


ther, and between the firft Obfervation and the Land, as there is between — 
working the firft Day’s Work, and any of the following ones, J fhall here 
give an Example from the foregoing Journal. Po : aA 


On the 19th of May, when I made the Land, my Lon-| On the fame Day my Longitude 


And the Latitude of Madeira 32 44 N. { 2080 M, P.4| And the Long. Madeira 7 26 W.. | 


‘Difference between working the Correction from one Obfervation to ano- — 


| 67 al 
*Lo correct from the Time of Leaving the Land to the firft Obfervation. 


Example, Suppofe that in the foregoing Journal, on the 3d of May, t 
_ was by Obfervation in Latitude 45 10 N. my Latitude by D.R. being 45 
_ 23 N. my Sounding by D.R. 95, and Wefting 24. | 
Now being to correct, and having no Obfervation before To-day, I muft 
correct from the very Beginning of my Journal, that is, from the Time of 
ny leaving the Land, by bringing the N orthing,Southing, Eafting and Welt- 


ing, for every Day I have been at Sea, into a Traverfe-Table as follows. 


By D.R. from On the firtt Day. 


the Time of On the fecond Day. 
leaving, the Land. | On the Day I correct. ) Oa | | 24. 
Whole Diff. of Lat. by D.R..S. 284 Dep. 138W. 


PCC Rei ieuiieatinasied sibel a: Sameer eS 2 oe 
Gives the Courfe by D.R. from the Time-of leaving the Land S.26.00 W. 

The Courfe found by D. R.. from the Time. of leaving the Land, being: 
lefs than 33 Degrees, 1 am to correct. by Cafe the Second,. and. to- find: 
every Thing, except the Diftance as follows: _ 


‘ Firft, For the true Difference of Latitude. 
Take the Latitude of the Place failed from 50 oF N.. 
And the Latitude in by Obfervation ———-—- 45. 10 N.. t 
Gives. the true Difference of Latitude 4 57 or, 29% Miles 4 
Second, For the true Courfes 


The Courfe by D.R. fince the Time of leaving the Land being S. 26° 
oo W. I fet down for the true Courfe, as by the Rules for correcting,. — 


——See 


Third, For the true Departure. 


With the true Courfe 2 6 Degrees, and half the true Difference of Lati — : 
tude 148.5, (becaufe the whole is to big to be found in the Tables) by — 
Plane-Sailing, Cafe the Second. I find the Departure 72.3; which being 
doubled (becaufe the Difference of Latitude was halv’d) gives 144.6 for — 
the true Departure. a wee | 
ae ~~ -Rourth, For the Meridian Diftance. 


- Whenever you correct from the Time of your leaving the Land, (as. 
you do: here) the Meridian Diftance will always be the fame as the true: _ 
| oe ee | | De | 


Pree]. 
Departure found by correcting, whith in this Cafe 18 145 Miles, or 2.25 W, 
Si Fifth, For the Difference of Longitude. a ieee 
Take the Meridional Parts of the Latitude faiF'd from "3 
_ “And of the Latitude in by Obfervation — : 
Gives the Mericional Difference of Latit 
- With the Half of which = : tlhe Be lel ODT 

(becaufe the whole is to big to be found in the Tables) and the true. 
Courfe 26 Degrees, (as direéted in the firft Day’s Work, Page 134) I find : } 
# =the Difference of Longitude 107-4, which doubled (becaufe the other was. t 
| halv’d) gives the true Difference of Longitude 214.8, bi? | Hl 
— ie 


Ss roam cP 
ude ———__ AAI 


: Sixth, For the Longitude made. - 


Is 915 Miles, or B53 5 W, 


Seventh, For 
‘Take the Longitude of the Place you fail 


‘d from——— Boe 
And the whole Difference of Lon 


gitude -— 33 5 Ve 
Gives the Longitude in——_- ; mn [02 Ne 
Courfe ss irs Ss 26 60 Wi 2 E6 S600 W. | 
iilanice Wages ae 9 & 13 Miles | 
WP DUE WIE Laat i as 297 Soo ak }> 168 ¢ ar 
| Departure PEGI Wp ermrsaeenis. 1 tag am PEO ES 31 W.. : ; 
IN, Corre&ed ¢ Latitude Al By NEL 4523 N HS : 
ty ae: Lat, byO bfervation mss 1o Ny 
Meridian Diftance are We 
Longitude Made — aaa 3 Sg Wi 
Longitude in —— 2 7.22 W;, 


f The Courk, Difference of Latitude and Departure, 
WW what has been made ; i : 

Pwhich is three Days 
ade from Noon to ubbed out, and 


lirft, Take the Latitude by DR. Yeftertlay itn. un es 58 Wags 
nd the Latitude by Obfervatio 


ves the Difference of Latitud 


n ‘To-day Se ae Ne 


e em, tl te al 
cond, ‘Take the Meridian Diftance Yette 
Meridian Dit 


‘EF 48 


tday-—_—_.. 6a. VV 
ance To-day nee 


| UD org9 
.. Then with the Difference of’. Latitude 108, and the Depasttire 31 
Miles (by Plane Satling, Cafe 6.) I find the Courfe to be S.16 00 W. 
Diftance i113 Miles, as above. | | 
Having, in the preceding Journal fhewn how to find what Latitude. and 
Longitude the Ship is in, on any Day, I fhall in the next Place, fhew how 


” By that Longitude and Latitude in, to mark off the Place of the Ship on the 
Mercator’s Chart. 


Rule. , Lay a Ruler a-crofs the Chart, in the Latitude your Ship 1s in, 
then loék upon the Equinoctial, or ‘line marked with the Degrees of Lon- 
gitude, for the Longitude your Ship is in by your Reckoning, and fetting 


one Foot of your Compaffes in thar Longitude, take the neareft Diftance | 


to fome Nerth and South Line, and from where that Line croffes the 


_ Edge of the Ruler that lies in the given Latitude, lay off that fame Dif- 


tance, by the Edge of the Ruler, to the Right Hand, if the Longitude 


“you are in was to the Right Hand of the North and South Line, or to the — 


~Teft Hand, if it was to the Left, where this falls will be the Place of 

the Ship. But this will only do when the Longitude marked off the 
Chart, and your Reckoning of Longitude in are both counted from the 
fame Meridian, therefore for a general Rule, take the following : 


: By the Latitude in, and Longitude made, to mark off the Ship’s Place, EF. | | 


~ - Rule. Set one Foot of your Compaffes in the Place you take your — 
Departure. from, and take the neareft Diftance to fome North and South a 


Line, and from where that Line falls upon the Equinoétial or Line marked 


Peetu Sgespeh 


- with the Degrees of Longitude, fet off that Diftance the fame Way as the — 


‘Place lies from it, (that is, to the Right Hand, if the Place lies to the — 
Right Hand of the North and South Line, or to tne Left Hand, if it4 
“Hes to the Left (and make a Mark with a Black iead Pencil; this Mark ~ 
‘will ferve to mark off by, until you come to take a new Departure, and — 


then you rub it out, and make a new one, as hefore. | 
Then lay a Ruler a-crofs the Chart in the Latitude you are in, an 


taking fo many Degrees in your Compaiies ( from the J.ine of Longi-— 
tude) as your Longitude made comes to, fet them off from your Black ~ 


“Leal Mark, to the Eaftward, if the Longitude made be Eaft, or to — 
the Weftward, if it be Weft; where this falls will be the Longitude the > 
Ship is in by the Chart, from which take the neareft Diftance to fome — 


~y 


North ana S~uth Line, and from where that Line, €#¢. as in the firft — 


Cafe. 


mB 


The 
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‘The Ship’s Place on the Chart being found, as before taught, it re- 


___. Mains in the next Place, to thew how to find the Bearing and Diftance of 
_ any Place from the Ship; and firft, | ae 


ae 


ati 


To find how azy Place bears from the Ship. 


_ Rule Lay a Ruler from the Place of the Ship. to the Place you would 
know the Bearing of, then fet one F o6t of: your Compafs in the Center of 
tome Compafs near the Ruler, and take the neareft Diftance to the Edge 
of -the Ruler, then run one Foot of your Compaties along by the Edge of 
_. the Ruler, and obferve what Point of the Compats the other: comes neareft 
to, which will be the Bearing required, 


Lo find the Diftance of any Place from the Ship. 


Cafe the iff. If the Place be in the fame Longitude that the Ship’ is ‘in. 
‘(that is, if it bears due North or due South) then the Difference of La. 
_ ‘titude between them, (found as by the ‘Rules for Latitude, Page 105) and 
turned into Mil:s, or Leagues, will be the Diftance, cso 
Cafe the 2d’ If the Place be in thés fame Latitude that the Ship is in, 
that is, if it bears die Eaft or due Welt, then take half the Diftance be- 
tween the Ship and the Place, in your (Compaffes, and fetting one Foot 
(on the Line mark’d with Degrees of Iuatitude) in the Latitude the Ship 
4sin, fee what Latitudes the other Foot wall reach to, both above and be- 
dow it; the Difference between thefe two Latitudes, found as per Rule for | 
_ Latitude, will be the Diftance required" - ioe 
Lo Cafe the Third. If the Place be neither*in the fame Latitude nor Lon- 
_ gitude with the Ship, then take the poe of Latitude between them In 
- Degrees; from the FEquinoctial Linc, and laying a Ruler from the Ship to 
¢ e Ruler, | 
Weft Line 
dge of the 
of By : e where the 
that Diftance meafured on the 
I give ‘the Diftance in Degrees, 
gues, and in the fame Manner as 
ny Place from the Ship, you may 
ne Place from another, —° | 
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